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TO 


ACCOMPANY MAP OF THE MOOSE JIOUNTAIN AREA OF 
THE DISTURBIH) BELT 

SOUTHERN ALBERTA 


INTRODUCTION. 

This report and the map which accompanies it cover that area 
south of and adjoining the Bow river from the main Rocky Mountain 
escarpment on the west, to include part of range III, west of the 5th 
initial meridian on the east, and c.xtending south to tp. iS, i. c,, to a 
short distance south of the south branch of Sheep river. 

Coal had been found in several places within this district and 
natural gas had been found to the north, south, and east of this area 
in the same formations as those within it. So it was decided to study 
these coal and gas horizons in sufficient detail to place their outcrops 
upon the map and to be able to give geological sections at any desirable 
points. In this way the work of those looking for gas and coal is very 
much simplified and considerable definite information is afforded. 

It has previously been supposed that the Kootanie formation, 
within the mountains, did not extend cast of the main Rocky Mountain 
escarpment; but this season it has been found here, and as this is the 
formation which carries the high grade coals of the Crowsnest pass and 
of the Cascade trough, at Banff and Canmore, the finding of it in this 
area will prove of interest to many, especially as the measures, although 
much thinner than to the west, still carry several workable scams of 
good quality in nearly every place found, and extend the entire length 
of the map. 

The coal measures in the Judith River and Edmonton are not 
nearly so easily followed as those of the Kootanie formation, which is 
somewhat narrow and is capped by a very prominent conglomerate, 
forming, usually, the summits of the points and ridges of the district 
in which it outcrops, and in the 300 to 400 feet below which the coal 
seams are always to be found. As this conglomerate can be traced, 
quite easily, from one end of the district to the other, prospecting for 
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this coal is comparativclj" easy. On the map to accompany tliis report 
the Kootanie is shown bya irlain geological colour, hut a section made 
at any point across it will show several coal seams, 'the coal outcrops 
of the Edmonton and Judith River are indicated by a heavy red line; 
many more may be found, however, than those shown. 

The coals of the Judith River are of a slightly higher grade than 
those of the Edmonton, and the quality, in cither formation, goes up as 
the mountains are approached. This is caused by the pressure due to 
the folding and twisting of the rocks, which will even, at times, cause 
a considerable variation in the same seam in a few feet. The Kootanie 
coals are found as anthracitic coals, semi-anthracites, or bituminous 
coals, according to the amount of local pressure. At one place on the 
south branch of Sheep river one of these seams, in a tight fold, has 
been altered to an impure graphite. The Edmonton coals are all 
lignites or lignitic coals. A few samples collected give evidence by 
analyses of being the latter. 


COALS. 

Kootanie Coals. 

The Kootanie coal measures outcrop all around the Moose Moun¬ 
tain ridge; from Gleasons Meadow, along the east side of the ridge 
through Gleason and Lower Camp; along the northwestern and 
eastern slopes of Coxcomb mountain, near its summit, and theisee to 
the north end of Forgetmenot ridge; on Jumpingpound creek, north 
of Coxcomb mountain; on the south branch of Sheep river north of 
Hoffmann mountain; and in a few other places, as shown on the map 
to accompany this report. 

At the head of Bragg creek, near the old Thorne mine, which is 
situated on the N.E. J of sec. 8, tp. 23, R. VI., west of the 5th meri¬ 
dian, a section was measured from the conglomerate at the bottom of 
the Dakota to the Palieozoic. The Thorne mine was worked for the 
disseminated iron pj'rites in the Fernie shales. The iron occurs here in 
blossoms quite thickly distributed, but of no present economic value 
whatever. These black shales are quite calcareous in places, and on 
one of the weathered dumps of the old mine workings were found a 
great number of specimens of guards of Belemnites, which were very 
helpful in determining the horizon of this formation. This mine has 
long since been abandoned, but the remains of an old road still exist, 
corduroyed in places, up to the old cabins just below the mine workings. 
The coal measures' are very plainly seen on the north side of the creek 
opposite the mine, but, although deeply covered by wash the seams 
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appear less disturbed just above it, where the following section was 
measured:— 


Foot. Inches. 

Dark brown Hlmle.... 1 0 

Coal..., . 1 (i 

Brown slmle... 12 0 

Sandstone. 7 3 

Brown slmle. 3 G 

Bark course siindstono. 22 0 

Samtstone and slmle. 1.5 0 

Coal . 1 0 

Gray sandy slmle.s. 2 3 

Coal . 3 7 

Dark I'm)’simle.s. S 3 

Coal . 1 JO 

Dark brown .sandstones and shales. 21 0 

Coal . 2 3 

Dark sanil.stones and slmles. 73 0 

Coal . .S 2 

Brown coarse .sand.sfoncs. 24 0 

Coal . G 10 

Dark coarse .simle.s. 4 3 

Dark blue .shales. 0 0 

'Shales and sandstones. 23 0 

Brown prominent sandstone bed. 03 0 

Total thickness of Kootanie. 344 S 

Total thickno.ss of coal..'. 25 S 

Dark Fornio shales. 105 0 


An average outcrop sample of the eighteen-inch seam in the above 
section, gives:— 

"Water. Vol. comb, matter. Fixed carbon. Ash. 

l.SG% 19.23% 76.07% 2.S4% 

An average outcrop sample of the seven foot, six-inch seam, north 
of the creek, opposite the mine, gives:— 

Water. Vol. comb, matter. Fixed carbon. Ash. 

1.17% 13.54% 69.77% 15.52% 

An average outcrop sample of the six foot, ten-inch seam in the 
above section, gives:— 

Water. Vol. comb, matter. Fixed carbon. Ash. 

2.74% 18.62% 75.52% 3.12% 

These analyses were made by Dr. Hoffmann, of this department. 
Concerning the last sample, he also says:— 

“Structure," somewhat coarse lamellar, made up of irregularly 
alternating layers of grayish-black, somewhat bright and dense, jet- 
black coal of brilliant lustre, with an occasional interposed film of 
mineral charcoal, contorted, shows slickensides in an eminent degree,— 
compact; firm; fracture, irregular; powder, brownish-black; it com¬ 
municates a pale brownish-yellow colour to a boiling solution of caustic 
potash.” 

As the above measures cross the creek bottom the coal could be 
conveniently mined to advantage by tunnels run in on seams at con¬ 
venient levels above the creek. 
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' Elbow River. 


Near the top of Forgetmenot ridge, half a mile north of the Elbow 
river, the following seams were measured, but others may be there as 
the section was rapidly made. Considerable work would be here 
required to get a perfectly accurate and complete section: 


1 coal scam. 

1 " . 

1 “ . 

2 coal seams, oacli 

1 coal seam...... 

1 " . 

1 » . 

1 " . 

2 coal scams, each. 

1 coal scam. 

1 " . 


Feet. Inches. 
S 4 

2 (i 

4 0 

2 0 

1 2 

0 11 

(J 10 

0 !) 

0 8 

0 7 

0 0 


Total 


21 11 


An average outcrop sample of very badly weathered coal was 
taken from the five foot, four inch seam in the above section, and 
gives:— 

Water. Vol. comb, matter. Fixed carbon. Ash. 

6,68% 20.68% , 64.71% 7.93% 

The measures outcrop equally well on both the north and 
south sides of the Elbow, and the outcrop could easil)'- be traced to 
the river level where it could be definitely fixed with a small amount 
of work, thus affording favourable points for mining by driving in on 
the coal at convenient levels above the river. 


South Branch of Sheep River. 

The Kootanie formation outcropping along the eastern side of 
Lower Camp on the south branch of Sheep river is somewhat narrow, 
and the coal is of less importance than at many other localities visited 
this season. This is due, to some extent, to the extensive fault run¬ 
ning north and south, just east of the measures here, which, in all 
probability, cuts off part of the originally exposed formation. A 
slope with a very low angle of dip has been run on a three foot seam 
in these measures for a considerable distance, the entrance to which is 
just above the wagon road running up this river. This is the best 
seam noticed here. An average outcrop sample analysed by Dr. 
Hoffmann, yielded:— 

Water. Vol. comb, matter. Fixed carbon. Ash. 

0.69% 19.98% •73.12% G.21% 

The sample was taken from the surface as the slope was filled 
with water. 

These same measures also outcrop on the north side of Hoffmann 
mountain, farther up the river, and in the river banks below it. At 















MOOSE MOUNTAIN DISTRICT OE SOUTHERN ALBERTA 


11 


one place here the coal was so much squeezed and the seams so irregular 
that they vary from a few inches to several feet, in almost the same 
distance. The coal of one seam has been so altered that in a tight 
part of a fold it has been altered to an impure graphite. 

Farther up the river, about a quarter of a mile, where the coal 
again appears, one seam about three feet six inches wide was noticed, 
whieh, for some distance at least, is quite regular. An average outcrop 
sample was analysed by Dr. Hoffmann, giving:— 

Water. Vol. comb, matter. Ei.xecl carbon. Ash. 

0.53% 14.00% 04.55% 19.03% 

“It yields by fast coking, a compact, firm, coherent coke.” 

Places could likely be found here where this coal could be profit¬ 
ably worked if there was a demand for it, especially as there is a good 
wagon road up this far. 


Coxcomb Mountain. 

Near the top of Coxcomb mountain the Kootanie coal measures 
outcrop for some distance, but a complete section was not seen. There 
appear to be, however, at least four or five seams, and some may be 
of workable width, but those seen were only thirt3^-six, twent3’'-three 
and nineteen inches, respectively. 

An average outcrop sample of the thirty-six inch seam, analysed 
by Dr. Hoffmann, shows it to be an anthracitic coal and gives:— 

"Water. Vol. comb, matter. Fixed carbon. Ash. 

, 1.04% 14.20% 82.01% 2.09% 

But since the measures outcrop in so many places, at all elevations 
from the level of Jumpingpound creek, below, to the mountain sum¬ 
mits on both sides of it, and along it for about four miles and south of 
Jumpingpound mountain, as shown on the map, there is a likely chance 
of finding quite accessible points at which the seams are of sufficient 
width and regular enough to be economically worked; since the quality 
of the coal itself is good. Where the measures outcrop along Jump¬ 
ingpound creek to the north of Coxcomb mountain no seams were 
noticed over a few inches in width. Several feet of carbonaceous 
shale outcrop, however, in one place. 

T\Tiere the Kootanie formation outcrops, on a branch of Lusk creek 
running into it from the east, only the upper part of the formation is 
exposed, and as the dips here are about flat whatever coal exists is 
below the surface. 

There is no reason to suppose that the places where the coal was 
measured are better than others. They were simply convenient places 
where the seams could be measured without much digging being 
necessary. There was no point along the Kootanie outcrop where any 
considerable portion of the formation was exposed that coal was not 
seen if search was made. 
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P, Bums' Coal Basin. 

Just iusicic the first limestone range, at the head of the south 
branch of Sheep river, is a Cretaceous trough containing a considerable 
amount of coal. This was not followed far south of Sheep river, 
although it appears to run some distance in this direction toward 
Highwood river. The Kootanie roeks which carry the coal here are 
very similar to those outside the mountains, but are very much thicker. 
The P. Burns’ coal property includes the southern part of that portion 
of this basin shown on this map. Here the Cretaceous exists in the 
form of a very rugged line of hills, almost as much so, in places, as the 
Palreozoic mountains on both sides. / 

Lying immediately on the limestones are 200 to 300 feet of fine¬ 
grained quartzites varying in colour from almost pure white to a light 
gray. Next above these are some very dark, almost black, shales. 
Above these again are the Kootanie rocks, which extend from near 
the river level to the summits of the mountains. These hills extend 
along the valley in a northwesterly direction for about four miles from 
the main workings, when they rapidly begin to disappear, and from 
there to the northern end of the trough only the lower rocks still exist, 
the upper coal-bearing strata having been eroded away. 

A section was made up one of the gulches where work has been 
done on the coal, but as it was hurriedly made there may be more seams 
than those noticed, as parts of the section were covered by drift. But 
all the seams that were exposed, or have been opened up at all, are 
included in the following, except three narrow ones from one foot to 
three feet in thickness, which were seen a few hundred feet above the 
section measured and some considerable distance apart. This section, 
as all others in this report, is given from the top down:— 

Feet. Inches, 


Sandstone. 

Coal . 0 10 

Sandstones. 39 — 

Coal . 1 4 

Sandstones and shales. 322 

Coal . 1 2 

Brown sandstones and shales. 106 

Coal . 2 

Dark coarse sandstones and dark shales.'. 45 

Coal, very clean. 1 S 

Brown sandstones ■with very little shale. 193 

Coal, dirty seam. 2 10 

Dark coarse sandstone, with few feet of shale.. 310 

'Coal, good. 2 

Sandstones and shales. SO 

Coal, very good clean regular seam. 10 4 

Browm sandstones and shales. 427 

Coal, -with two feet of shale, two feet from hanging 

wall. 9 6 

Brown sandstones and shales. 76 6 

Coal, good clean seam. S S 

Brown sandstones. 

Total of coal. 38 4 
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Edmonton and Judith Rivek Coals and Lignites. 

Bozv River. 

A seam of good lignite outcrops on the Bow river opposite the 
nioutli of Coal creek (S.E. sec. 13, tp. 26, R. V.), but as the mine 
workings are now all caved in a section could not be seen; it appears, 
however, to be quite regular and of sufficient width to work near the 
river, but becomes very irregular and broken, up the creek. The 
horizon is probably near the base of the Edmonton. The seam is 
well exposed on the north bank of the river, just at the mouth of Coal 
creek, and at several points within a mile from the river. At the last 
point seen farthest from the river (S.W. i, sec. 24, tp. 26, R. V.), the 
seam is only three feet wide with ten inches of clayey parting near the 
centre. Considerable work has also been done here, being locally 
known as the Cochrane property. The workings on the south side 
of the river are known as the “Vaughan coal,” "Mitford coal,” or 
“Merritt coal.” 

Mr. J. B. Tyrrell has published in the Annual Report of this Depart¬ 
ment in 1886, the following section of the “Vaughan coal” property, 
furnished Dr. G. M. Dawson, by Mr. Vaughan; also the coal analyses 
given below, furnished by Dr. Hoffmann, of this Department:— 

Feet. Inelies. 


Coal. 1 0 

Black shale.’. 2 !) 

Coal. 1 0 

Clay. 0 4 

Coal. 2 0 

Clav. 0 2 

Coa'1. 2 7 

From the north side of the Bow river: 

Water. Vol. comb, matter. Fixed carbon. Ash. 

4.93% 27.22% 52.54% 15.3% 

From the south side of the Bow river: 

4.41% 40.32% 48.27% 7.00% 


A one foot seam outcrops on the north bank of the Bow midway 
between the Railway bridge at Mitford and the mouth of Coal creek, 
or Grand Valley creek, as it is locally called. 

On Mr. McPherson’s place are several narrow seams of good firm 
lignite from six to eight inches wide: 

S.W. }, sec. 16, tp. 26, H. V. 

. S.W. i, sec. 15, tp. 26, K. V. 

An eighteen inch seam of somewhat powdered lignite outcrops 
on the south bank of the Bow river opposite Radnor; also a seam, 
possibly the same one, of soft shaly coal is exposed on the east bank 
of Ghost river. (S.W. J, sec. 24, tp. 26, R. V.) 
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A good cleaii-appearing scam of coal, six feet six inches wide, 
whicli has been worked to some slight extent by the Indians, outcrops 
on the Stony reserve, about three and a half miles northeast of the 
eastern end of Chiniquy lake. The coal dips to the west at about 30°, 
and has sandstone walls, with a few inches of mining next the foot 
wall. There is very heavy wash and drift here on all sides, so that 
little of the formation is exposed, but from what little can be seen 
the indications are very favourable for the economic working of this 
coal. 

Dr. Hoffmann, of this Department, gives the following description 
of a sample from this locality, received from Mr. W. Pearce;— 

“It has a crumpled, laminated structure, shows slickensides; is 
moderately firm; colour, grayish-black to black; lustre, resinous to 
vitreous; fracture, irregular; powder, black with a faint brownish 
tinge; it communicates a faint brownish-yellow colour to a boiling 
solution of caustic potash.” 

An.analysis by fast coking gives:— 

Wfitcr. Vol. comb, matter. Fixed carbon. Ash. 

1.2f3% 41.30% -IS. 00% S,84% 

“This is a true coal and yields, by fast coking, 57.44 per cent of 
compact, firm coherent coke.” 

Another two and a half foot seam of very similar appearing coal 
was seen about half a mile southeast of the above. No work had been 
done here and it is quite possible that other seams may exist in this 
vicinity. 


Jumpingpotmd Creek. 

On F. H. Towers’ place (N.W. J,,sec. 19, tp. .'5, R. IV.) are several 
seams of very good lignite. One is four feet, six inches thick; one is 
fourteen inches, and there are a number from six inches to one foot in 
thickness. The two best seams make a very good domestic fuel and 
have been used locally to quite an extent. Difficulty in getting men 
who understand mining to work this coal has interfered materially in 
its development. 

An average outcrop sample of this coal gives:— 

Water. Vol. comb, matter. Fixed carbon. A.sh. 

5.0% 52.1% 35.2% 7.7% 

This is, in all probability, of the same horizon as that at Coal creek, 
farther north. 

A coal horizon was also recognized on Jurapingpound creek about 
one and three-quarter miles east of the mouth of Sibbald creek, which 
may be the same as that northeast of Chiniquy lake on the Stonv Indian 
reserve. Only two ver}^ narrow seams, two to three inches thick, were 
noticed here,; but coal was mined at this point a few years ago, so that 
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the seams which were worked iiave eillier jiinchcd out or are covered 
over by a considerable amount of clay and dirt which has recently slid 
over the river bank here. 


Elbotv River, 

A scam of coal, two feet six inches wide, outcrops in the north 
bank of the Elbow river (sec. 19, tp. 23, R. IV.), but the formation is 
nearly all somewhat deeply covered here for a considerable distance 
and very little bed-rock is to be seen. 

Another seam, approximately two feet six inches wide, outcrops on 
sec. 33, tp. 22, R. A^., in the south bank of the Elbow river. This is, prob¬ 
ably, at the same horizon as the seams on Bragg creek to the north. 

Bragg Creek. 

Two seams of coal outcrop in the south bank of Bragg creek, sec. 7, 
tp. 23, R. V. Considerable work was done here a number of years ago, 
but all the works are now completely caved in. The following section 
was measured in the bank of the creek, but as there is very little out¬ 
crop either above or below this for some distance there may exist more 
coal than was seen. 

Shales. Feet. Inches, 


Coal.. . 2 G 

J^itiuninous shales. 2 G 

Sandstone. G 0 

Coal . I 0 

Saiidstonc. 


An average outcrop sample, analysed by Dr. Hoffmann, gives:— 

Water. A'ol. comb, matter. Fixed carbon. Ash. 

9.31% 35.59% 41.72% 13..3S% 

Sotdb Branch of Fish Creek. . 

On the northwest J,»sec. 7, tp. 22, R. III., are several seams of 
lignite known as “Shaw’s coal.” One tunnel was run over iSo feet on 
a seam here averaging about two feet in thickness, but it is very irregular 
and pinched- down to a few inches in several places. An analysis of an 
average outcrop sample of this, made bj’- Dr. Hoffmann, gives:— 

Water. Vol. comb, matter. Fixed carbon. Ash. 

3.76% 33.91% 5G. 37% 5.90% 

There are other narrower seams here,—one is eighteen inches, and 
several vary from two to six inches. 

On the northeast i, sec. 4, tp. 22, R. III., is a seam of lignite having 
a varying thickness of from two inches to three or four feet. The general- 
dip is about flat, but the formation is somewhat irregular and undulat- 
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ing. Tlierc is an old cavcd-iii tunnel on tlie north hank of the creek, 
showing that coal was mined here at one time. On the south side of, 
and up the creek zoo to 300 feet, is a seam, probably the same one. 
This property is known as “Patterson’s coal.” 

Nofth Branch of Fish Creek. 

On the south bank of this creek and 400 or 500 feet from it, S.W. 
sec. zi, tp. zz, R. III., arc a number of old mine workings, all now 
caved in or full of water. 

The following section was obtained in one place near an old shaft;— 


Foot. Iiiolics. 

Cdiil. 2 0 

SImlo. 0 0 

Coal. 3i to 4 

Shale. 4 to G 

Coal. 1 0 


The dips arc here about perpendicular. 

This is known as “Gansby’s coal” and is the most valuable of 
these Fish Creek coal properties, which arc all of the same horizon and 
should prove of considerable importance. These coals seem to be at 
the same horizon as those at L*ineham P. 0 . on the south branch of 
Sheep river and at Mr. Towers’ place on Jumpingpound creek. 

South Branch of Sheep River. 

On the S.E. sec. 30, tp. 19, R. IV., is a seam over seven feet in 
thickness of very good appearing coal. An average outcrop sample, 
analysed by Dr. Ploffmann, gives:— 

Water. Vol. comb, matter. Fi.ved carbon. Ash. 

2.o0% 35.SS% 5G.G4% 4.98% 

There arc also several narrower seams here of only a few inches in 
thickness. 

On the S.W. sec. 29, tp. 19, R. IV., occur several seams of coal 
a few feet apart. Two were noticed from five to six feet in thickness, 
and five from two to four feet.- There are also two old tunnels that 
are entirely caved in, preventing an examination of the seams they 
have opened up. Below this point and within a distance of about 
three miles, a number of seams from a few inches to three feet outcrop, 
and there are probably others which were not seen. These measures 
are somewhat irregular in places, but regular points may be found. 
On account of the steep, high banks, and the high hills to the south, 
good facilities are offered for prospecting and mining. 

An average outcrop sample of the five foot seam above, analysed 
by Dr. Hoffmann, gives:— 

Water. Vol. comb, mtitler. Fi.xcd carbon. Ash. 

2 . 167 o 34 . 65 % 56 . 42 % 6 . 77 % 
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The Sheep Creek coals Jicrc arc in tlic Jticlitli River rornnUion and 
the analyses sliow llicin to he true coals and of a better and liiglicr 
grade tlian tlie Edmonton lignites and sonic of tlie Judith River coals. 
There is also a good wagon road along the river here, making them 
quite accessible, and they .should prove of considerable value in the 
near future. 

Mr. D. B. Dowling has written a jiaper entitled “Notes on (he Util¬ 
ization of the Poorer Grades of Coal and Slack,” which is published in 
Vol. IX of the Journal of the Canadian Mining Institute for 1906, and 
which shows the great advantage of utilizing gas produced direct from 
coal instead of burning coal in the ordinary way. This interesting, 
valuable, and comprehensive paper deals with the results of some ex¬ 
periments conducted by the United States Geological Survc)’ Depart¬ 
ment with different coals on an ordinary steam engine. It was found 
that it required 3.5.S pounds of the best Crowsnest coal to jiroduce one 
horse-power with this engine, and only 1.68 pounds of Edmonton 
lignite when reduced to the gaseous form. Similarly it required 3,71 
pounds of Blainnorc coal, used in the ordinary way, and only 
1.71 pounds of Lethbridge coal when reduced to the gaseous form. 
This shows that by producing gas from the coals and using it, ordinary 
lignites arc twice as efticient as the best bituminous and semi-anthracite 
coals, burned in the ordinary way. This will open up a great market 
for the lignites of western Alberta, where the coals can now be so econo¬ 
mically used. All who are interested in this subject would, I am sure, 
find the above mentioned paper by Mr. Dowling of great interest. 

NATURAL GAS AND OIL. 

There are several likely gas horizons in this district, any or all of 
which may be gas-producing at favourable points, IMedicine Hat gas 
comes from about the middle of the Belly River or Judith*River forma¬ 
tion; Langevin gas comes from the same horizon; the Cassils gas is 
from a higher horizon, just at the bottom of the Pierre. There is also 
a likely horizon at the bottom of the Edmonton, and one higher in the 
same formation. Gas or even oil may be found in the Lower Dakota 
or Kootanie as well,—the Tar sands, found in the Athabaska river, 
probably correspond to the Dakota. 

.Though these are the probable horizons at which gas may be 
found, it can only exist in quantities of economic value in favourable 
places. As gas and oil are very light they tend to rise until stopped by 
some impervious strata. It is only where the rocks are arched 
up in anticlinal form that gas can accumulate; if the rocks are flat, 
broken, or have a tendency to synclinal form, the gas escapes. In 
boring; other things being equal, it is, of course, desirable to operate 

2 



18 


(II'!()l,oai(.'AIi HUKVIOV 01'' CANAIM 


ill .some valley oi‘ oilier low point .so as to get as near to the gas hori¬ 
zon as jiossihle before eoiniiieiieing, The most suitable places are 
generally along river valleys, 

In the western part of the area studied this season the formations 
are very liable to be too nnieli broken to hold any great aecnniiilutions 
of oil or gas, but along the eastern part of the district conditions for 
boring are favourable in many places. From the map, .sections, and 
descriptions of the area, the aiitielinals can be very closely located and 
approximate depths ealeukited to any of the horizons at almost any 
point on the map. 

GENERAL DESCRIPTION OF THE DISTRICT, 

East of the area de.scribed in this report the country is quite open 
in most places, and suitable for ranching purposes, but to the west 
it rapidly becomes more and more nigged and heavily timbered until 
the main Rocky Mountain e.scarpmcnt is reached, near the western 
edge of the sheet. These limestone mountains and their outliers, the 
Moose and Forgetmenot ridges, have very little timber at all, being 
much tod rugged, except in the valley bottoms and for a short distance 
above them, to support a growth of trees of any kind. 

The valley of the Bow river, to the north of this district, is wide, 
low and open to the mountains and resembles the eountry to the 
east. But immediately to the south of this prairie-like valley the 
country commences to be more or less timbered, the limber continu¬ 
ing to increase towards the south as it does towards the west, until 
at the southwest corner of this area, along the .south branch of Sheep 
river, east of the mountains, the country is so densely covered with 
both standing and fallen trees that it is almost impossible to travel 
over the hills sufficiently to do either geological or topographical work. 
There are wagon roads up some of the main rivers for a distance, but 
it is the Indian hunting trails that are chiclly used by persons wishing 
to travel through this district. 

We travelled from Morley down to Sibbald creek, over the Indian 
trail running just east of Chiniquy lake. In dry or frozen seasons 
this is a very fair pack trail, but at other times there are a number of 
somewhat bad muskegs to be encountered. The hills to the south 
of Chiniquy lake and around Sibbald creek are about three-quarters 
covered with small trees, chiefly jackpine, spruce, poplar and aspen, 
but they are not thick enough anywhere to make walking difficult. 

There is a very fair wagon road from Sibbald’s cabins on Sibbald 
creek down Jumpingpound creek to Jumpingpound P.O. On account 
of a few muskegs, however, loaded wagons would not be able to travel 
parts of this road in wet seasons. 
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The low hlllM to llie Hoiitli of this road and along its western portion 
are mostly covered witli small evergreens, the. growth in places Iwing 
((uite thick, but, to llie north and east, for a short distance, the trees 
are chielly poplar and willow. East and north of this again is the open, 
rolling, grazing country, which is almost jirairie, The hills just north 
of Springbank Reservoir site are covered with a thick growth of poplar 
and willow, and the muskegs to the south of it are. the most dangerous 
in the. district, 

All the valleys here contain considerable areas of muskeg which 
arc generally covered only by grass or underbrush, making it dangerous 
for stock e.vcept in dry or frozen seasons. Generally the.se muskegs 
arc over the .soft, dark shale formations, but sometimes they merely 
indicate flat dips or low synclinal folds. One such muskeg valley 
exists about two miles east of Pine Top ai]d North Bragg. 

We followed the trail again up Jumpingpound to the head of the 
creek, for which distance the trail is well travelled and continues along 
the creek bottom most of the way to its head, where a few more small 
muskegs were encountered. The valley is rather narrow most of the 
way and the hills on both sides are fairly high and .somewhat rugged, 
and are over half timbered with green timber,—jackpine and spruce 
chiefly, with some poplar and aspen. There is also a considerable 
amount of small dead timber, both down and standing. 

Within a mile or so of the head of the creek there are two or three 
miles of thick, dead, standing timber along the trail, but from here to 
Canon creek, the country on both sides is densely covered with ever¬ 
greens. There are no big trees in this part of the country. 

The Moose Mountain ridge, as seen in the distance, consists of 
bare, rugged, limestone mountains. Coxcomb mountain and the high 
ridge running thence south to Forgetmenot ridge are also bare and 
somewhat rugged. The tops of the high hills north of Coxcomb moun¬ 
tain and across Jumpingpound creek from it are bare of timber in most 
places. Most of the hills to the north and south of Canon creek, west 
of the Moose Mountain ridge, are densely wooded with chiefly jackpine, 
fir and spruce. This country had been mostly burned over a number 
of years ago, and the timber, which was very thick, has all fallen, and 
the new growth is very thick and is now quite a size, so that between 
the down and standing trees it is almost impossible to get over some 
of the hills at all. 

The valley of Canon creek is wide, and consists, to a great extent, 
of gravel bars, showing that the creek is subject to great floods. It 
flows through a deep canon, through the limestone of the Moose moun¬ 
tains, and from there it continues in somewhat of a canon to its mouth. 
This creek is very peculiar in that, although a large creek at all times, 
there is no water to be seen, except at flood times, in its bed for about 
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three; miles from its mouth,—tlie water all rmmiufi: imder the gravel 
for this distance. 'J'lic trout which go tip in high water are, therefore, 
kept in the deep holes in the cai'ion above, which afford the best trout 
fishing discovered in the whole country. 

The survey was continued south along the Indian hunting trail 
to the lilbow river, travelling about half the distance through muskegs. 
The country on both sides is nearly all covered with evergreens of 
medium size,—with the exception of the .summit of the ridge, eon- 
tinuing along east of the trail, which is rugged and free from trees of 
any kind. A line of small round green hills continues all the way from 
Canon creek to the Elbow river, the trail being on the west of the first 
two, but to the east of the rest. 

The river bottom of the Elbow is wide in jilaces, being a (|uarter 
of a mile, and is nearly altogether gravel bars, at low water, showing 
that the river is particularly subject to seasons of heavy Hoods. 

The trail continues south and west up the river, following the 
river bottom, and crossing and recrossing a number of times, until the 
limestone mountains arc reached. The low hills between this part 
of the river and the mountains are mostly covered by evergreens; 
the ridge to the east, however, is high and timbered to near the summit, 
which is open. The part of the trail going up the Elbow river through 
the first limestone range to the Kootanie trough to the west is very 
rough and steep in many places, and passes through considerable 
timber, which, however, does not extend very high up on the sides of 
the mountains. 

On reaching this trough the trail turns southeast to the head of 
the south branch of Sheep river and follows down it five or six miles, 
then crosses the ridges to the west and continues south to the High- 
wood river. This part of the trail south of the Elbow river has not 
been used much of late. The valley is cpiitc open, except for a few 
shrubs and some underbrush. The northern part of this Kootanie 
basin consists of low rolling hills for about two miles south of the 
Elbow, but south of this it rapidly becomes more mountainous and 
for several miles is a very high and rugged ridge, almost as much so 
as the Palseozoic ranges on each side. 

A trail also goes up the Fisher branch and turns south to the Elbow 
again, as shown on the map. It is somewhat rough but we took horses 
over it without much trouble. The river bed is rvide, flat and gravelly 
most of the way, as it is farther east. There is, however, a deep narrow 
canon about a mile long and about four miles from the mouth of this 
branch of the Elbow, which has a good well-blazed trail to the south 
of the river, cut around it,—both ends of the cutting being well blazed 
on the river. As the timber is very heavy here a great deal of work 
would be necessary to get around the canon only for this trail. For 
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the rest of llic way, as far as this trail is marked on the map, horses 
can travel along the girivcl Iwrs at low water. The timber is heavy 
on both sides most of the way and soni'e eutting has been done in 
several places, which is a considerable help to travelling, After leaving 
the Fisher branch the trail turns south and is well marked and easily 
followed to (he FIbow riv'cr again. 

Another trail eontinnes down the FIbow to the mouth of Bragg 
creek, but as this follows the river bars and low benches for a great 
part of the distance, and crosses the river a number of times, it can 
only be used at seasons of very low water. 

The Forgetmeiiot ridge, as seen from the Elbow river, is very 
prominent, the eastern part being limestone, the top of which is quite 
wide and open, particularly to the south of the river for a few miles. 
The summit of the ridge is along its western side and is a somewhat 
narrow ridge formed by the conglomerate which overlies the Kootanie 
coal measures. Between the Forgetmenot and Moose Mountain ridges 
the country to the south of the river is low and quite open for three 
or four miles, but to the north it is somewhat more rolling and is thickly 
timbered with evergreens. 

The Moose Mountain ridge, which is also composed of Palaeozoic 
limestones and quartzites, is quite rugged and its hills tower above 
those of the surrounding country, making them a very prominent 
feature of the landscape. Just along the Elbow, however, it is not 
so high and wide as farther north along Canon creek, where its hills 
are about as high and rugged as those of the main Rockies. 

Prairie Chicken creek Hows through a canon several hundred 
feet deep for over two miles from the river, and other smaller creeks 
in the vicinity arc somewhat similar, so that this, combined with the 
heavy timber both down and standing wherever the hills are not too 
rough for its growth, makes work here somewhat dilBcult. East of 
the iMoose Mountain ridge the country on both sides of the river is 
low and rolling, becoming more so towards the east. For four or five 
miles the hills are all densely covered with small green timber, but 
farther east the spruce and pine gradually give place to poplar, aspen 
and willow, and the country becomes more open, especially to the 
north of the river. For about two miles west of the mouth of Bragg 
creek the trail practically follows the gravel bars of the river bottom, 
so that it would be difficult for unshod horses to travel over this trail. 

There are some quite extensive hay meadows for two or three 
miles along the north bank of the Elbow near the western side of range 
V. These are not used by anyone, are not too wet, and would be valu¬ 
able if easier to reach. However, during the dry months a wagon could 
easily drive to them by following the wagon road from Robinson's 
cow camp on the north branch of Fish creek, up to about a mile west 
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of flic Sarcce fence, then going north to the Elbow river over a level, 
open piece of country and from there following up the wide level river 
Hats. Along this part of the river the water is low enough in the sum¬ 
mer months to allow a person to drive across it safely and easily at 
almost any point. It \yould be difficult, however, to take a wagon up 
the Elbow by following the river from the mouth of Bragg creek. 

There are also valuable hay meadows north of Bigmeadow, to 
which the wagon road up the north branch of Fish creek is built, but 
the hay is cut here every year. 

There was formerly a wagon road also up Bragg creek to the Thorne 
mine at its head, but now, with the exeeption of about the first 
two miles, it is only a trail and hard to find, at that, in most places. 
There is a particularly bad muskeg about three miles from the mouth 
of the creek, but this is avoided by following the creek bottom for a 
short distance. It is quite open on both sides of Bragg creek for about 
four miles from the Elbow, except for a few patches of poplar, willow, 
&c., here and there. Long grass grows everywhere and it is particu¬ 
larly suitable for ranching here, except for the muskegs; however, cattle 
seem to avoid them fairly well, as a rule. The only safe times for 
rounding up the stock, though, are in the early spring and late autumn 
when the gi'ound is frozen. This is the western edge of the ranching 
country here. 

North Bragg is quite open as is also South Bragg opposite it; 
but most of the country to the west of this is densely wooded with 
pines, spruce, &c. There is very little poplar or willow in this vicinity. 
For about two or three miles east of the Thorne mine there is some 
fairly valuable timber, the growth being very thick and the trees being 
larger than seen in most places this season. 

Another trail from Morley crosses Jumpingpound creek, near the 
Springbank Reservoir site. This far it is good; but from here the In¬ 
dians generally travel south through the muskeg valley west of James 
Greyson’s to Bragg creek. To persons not. perfectly familiar with the 
trail it is much better to take the wagon road shown on the map, pas¬ 
sing through Mr. Greyson’s place to the Elbow river and thence south 
as shown. The Sarcee reserve was fenced on all sides with barbed wire 
fencing this summer and, as there are gates only on the main wagon 
roads, the trails go around the outside of the fence now. From the El¬ 
bow river to the south branch of Sheep river this is a good, well travelled 
trail and easily followed. 

The hills for three or four miles east of Bigmeadow are about two- 
thirds covered with a thick growth of poplars, aspens, and willows. 
Robinson and to the east is somewhat more open. Topknot and Big¬ 
meadow are only partially covered with trees, these, however, being 
nearly all evergreens. The hills to the north of this portion of Fish 
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cix'fk are low aia! rolliiij;; lail. lo the south of tlie ereek the country is 
nuieli roURher and tlie hills iinieh higher and more rugged and tniich 
more Iieavily timhcred. Practically all the trees are evergreens to the 
south of the portion of this creek shown on this map. Rock Point, 
and the hills for four or five miles to the east, rise c|uitc abruptly from 
the south bank of the creek, forming cpiite a contrast lo the low, flat 
country to the north. The valley of the south branch of Fish cieek 
west of the end of the wagon road continues to be wide, low, and Hat 
in. manv places, but is often covered with trees and underbrush and 
there are a few muskegs, making it diOicult to travel with horses. 
Portions of it, however, are quite open, and with the wide open valley 
running up to the Elbow, just west of Topknot, might be valuable for 
ranching purposes. 

From the mouth of Fisher creek good wagon roads (see map) run 
up to John Quirk’s place, which is the farthest ranch up the river. 
This valley is particularly adapted to ranching, having extensive hay 
meadows, and the valley itself being somewhat wide and the surround¬ 
ing hills low and only partially covered with pop'ars, aspens, &c. But 
what is most noticeable is that no muskegs were seen; the valley 
appears to be free from them. A wagon road also runs up Ware creek, 
locally known as Sinnot creek, lo south of Sinnot 2. The valley of this 
creek to'the end of the road is wide and open; but above this it becomes 
narrow and heavily limbered, chiefly with evergreens. The hills to 
the south of this creek up to Gleason creek are thickly' covered with 
timber, chiefly spruce and pine, there being no open places except some 
patches on Gleason, which are too roafcy for plant growth. The 
upper parts of Sinnot i and Sinnot 2 are sparsely covered with 
poplar, the surrounding valleys being completely covered with poplar 
interspersed with fallen spruce and pine. From here along Death s 
Head ridge, the pine and spruce growth increases, though it has nearly 
all been recently burned over and much of the timber is down. Death s 
Head itself is quite open. Along the south side of Ware creek there 
is also considerable poplar and aspen. The south side of the ridge 
running from Death’s Head to Volcano, also of ridge from Volcano to 
Allsmoke and Gleason Meadow has been burned ov'er, and a young 
growth of pine now covers it here and there. Nearly the whole country 
west of Gleason and Missing Link to the Rocky escarpment is completely 
covered, and generally thickly and heavily covered, rvith evergreens. 
The topof Ware Head, however, is a high rocky summit several hundred 
feet above any timber. 

The trail running up Ware creek and down Gorge creek to the 
south branch of Sheep river is a very fair one except in wet seasons, 
when the muskegs at the head of Ware creek might give some trouble. 
The greater part of the hills to the south of that portion of the north 
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branch of Sheep river from the mouth of Ware creek to soutli of Mesa 
Hill is heavily wooded, there being more evergreens than poplar and 
aspen. The northern side is only sparsely covered here and there with 
chiefly poplar. Mesa I-Iill, Lowndes, and those hills to the east and 
north, and the valleys in between them, arc covered with a dense growth 
of spruce, pine and poplar, excej^t the summits of the hills, which arc 
quite open. From about a mile west of Mesa Hill following along the 
south side of Barwell ridge and west to Nichi the country is mostly 
heavily covered with spruce and pine; towards the east, however, ai'e 
some poplar and willows close to the river. The top of Nichi is burned 
over and is quite open. On the south side of the river the hills have 
a comparatively thin growth of pine, beginning about two miles east of 
Allsmokc, but that portion west of Mesa Hill has been partially cleared 
by fires. The northern slope of Allsmoke and the country from there 
to the limestone is thickly timbered, chiefly with pines. The greater 
part of the valleys of Threepoint and Volcano creeks is densely wooded, 
but the muskeg, and the country west of the head of Threepoint creek 
west to the Elbow river, is quite open. 

The trail from John Quirk’s place up the river to the mouth of 
Muskeg creek is very good, but above this there were no signs of anyone 
having travelled this way for years. In a place or so parts of an old 
trail could be seen, but the great amount of fallen trees would have 
necessitated five or six miles of heavy cutting to have got horses 
over to the E'bow river this way. North of Death’s Head the river 
valley narrows up considerably, and at the mouth of Muskeg creek it 
becomes a gorge with almost perpendicular walls and remains so up 
to the falls,—^just below which the gorge is 390 feet deep and is about 
the same in several other places. Above the falls for about a mile the 
banks of Threepoint creek are steep, grassy slopes, partly covered with 
timber. West of Niehi the valley again closes in and deepens and a 
canon with sides chiefly of limestone talus extends through the Forget- 
menot ridge. 

A good wagon road, except in very wet seasons, goes up the south 
branch of Sheep river to the logging camp north of Hoffmann mountain. 
From here a good pack trail continues up the river to connect with the 
trail running south from the Elbow river, west of the first limestone 
range of the Rockies. Going through this most easterly range of the 
mountains proper the trail is very rough, crossing the river a number 
of times. 

Sheep' river flows through what is practically a canon 50 to 300 
feet deep nearly the entire distance from the mouth of Macabee creek 
west to the logging camp, above mentioned, and as nearly all the creeks 
running into it have formed canons near the river as well, travelling 
becomes somewhat difficult along the river, and the wagon road up it 
for this reason follows up Macabee creek for several miles. 
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To the north of tlic mouth of Macaljoe creek the hills are quite 
open, but towards the west the country becomes gradually covered for 
three or four miles with poplars and aspen, which are then gradually 
replaced by a more or less heavy growth of pines to Lower Camp. 
West of this on both sides of the river to the Rocky escarpment the 
country is densely wooded. Darkie and the hills to the east are only 
partially covered with timber, chiefly pine, but west of this there is a 
very heavy growth of evergreens everywhere. 

Along the river, for about four or five miles north of Greenslope, 
the river flows through a dark shale canon with almost perpendicular 
walls 100 to 200 feet high. Up Gorge creek this canon continues for 
about three miles, with an average depth of over 200 feet. 

The tops of Junction and Hoffmann are the only open points 
practically in this part of the country, e.vcept some open flats along 
the north of the river, close to the top of the canon and just west of 
Lower Camp. 


GENERAL GEOLOGY. 

In the portion of the Foothills worked this season the following 
formations were studied;— 


Edmonton formation. 
Bearpaw shales. 
Judith River beds. 
Claggett shales. 
Niobrara-Benton. 
Dakota beds. 
Kootanie formation. 


Cretaceous. 


Fernie shales. 


Jurassic. 


Devonian and Carboniferous limestones and quartzites. 


The Edmonton Formation. 


The Edmonton formation consists of light-coloured, soft, sand¬ 
stones, shales and clays, usually fairly well bedded and frequentl}' 
alternating. The sandstones predominate, are often thinly bedded, 
occasionally quite hard, and at times weather to a yellow colour; gray 
or brown shades are, however, rather more common. The shales and 
clays are gray, yellow, grayish-brown, bluish-gray, or even quite blue 
or pale green in colour. INIoIIuscs are quite plentiful. There are at 
least two coal horizons in the Edmonton, one near the base and the 
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other somewhat higher up, This formation corresponds to the lower 
beds of Dr. Dawson’s St, Mary River beds which lie placed at the 
bottom of the Daramie. This term Laramie, however, has become so 
indefinite and unsatisfactory that in this classification it is omitted. 
The Edmonton is here considered to form the top of the Cretaceous 
and the beds above this are placed in the Tertiary. In the area work¬ 
ed this season we were unable to find a complete section of the 
Edmonton which could be satisfactorily measured, so that its thick¬ 
ness was not determined for this district. It is a fresh-water formation, 
becoming brackish towards the base. 


Bear paw or Picrrc-Foxliill. 

As Foxhill fossils are found at different horizons in the Pierre, 
and, in fact, seem to be distributed throughout it, and as the Pierre 
and Foxhill rocks are in most places so intermingled as to cause the 
latter term in this locality to be too indefinite to be of value, in this 
report no attempt has been made to draw a line between them or to 
separate the Foxhill rocks, and both these and the Pierre are included 
under the name Pierre or Pierre-Foxhill shales. These consist of dark 
gray to brown or even, in places, nearly black, shales or shaly clays 
of a very uniform appearance. Somewhat coarser and lighter coloured 
sandy shales and sandstone bands occur at uncertain intervals through¬ 
out the formation. At times these are quite prominent, but often 
they are hardly noticeable unless the formation is closely examined 
The more prominent sandstone beds are usually near the centre. At 
the top and bottom the dark shales grade into the overlying and under- 
l3dng light coloured sandstone fresh-Avater series. These shales are 
essentially marine. A great many ironstone bands and nodules occur 
throughout them. 

These shales are somewhat difficult to measure except in places 
where the formation is quite regular, because when there is any disturb¬ 
ance at all these soft pliable rocks become much more easily folded 
and broken than the sandstones above and below them; also on account 
of their very uniform appearance, with few or no horizon markers, 
irregularities are difficult to solve. This formation was, however, 
measured in a few places and the thickness in each case was near 
650 feet, Avhich was the average. 

A carbonaceous horizon exists near the base of these shales, but 
in this area no coals of economic value were noticed here. 

Considerable difficulty has been experienced by geologists both 
in western Canada and in the western States by finding Pierre shales 
both above and below the Judith River beds. This has caused the 
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latter to be assigned to different horizons. Recent study has shown 
that marine and fresli-water conditions have so alternated as to cause 
the Judith River formation to exist somewhat in the form of a wedge 
in the Pierre. Variations in the thiekness and eharactcristics of the 
Judith River beds and in those of the Pierre and in the relative portions 
of the latter above and below the former, have added considerably to 
the difficulties in the study of this part of the Cretaceous section. 

In Bulletin 257 of the U. S. Geological Survey published in 1905, 
Messrs. Stanton and Platclier have given a detailed history and cor¬ 
relation of the Judith River beds. 

To avoid confusion they have called that portion of the Pierre 
shales lying above the Judith River beds the Bearpaw shales, and that 
portion below the Claggett shales. So, for convenience, I am adopting 
these names in this report. 

Judith River Beds. 

The formation designated as Belly River was in 1S75 correlated 
by Dr. G.-M. Dawson with the Judith River series of Missouri. These 
are the same beds which in 1874 he had called Lignite Tertiary. Recent 
investigation has proved this correlation of the Judith River with the 
Belly River beds. Attempts have also been made to correlate these 
with the Dunvegan sandstones of the Peace River country. 

This series underlies the Bearpaw and consists of light coloured 
sandstones, shales and clays,—very similar in some respects to those 
of the Edmonton. However, in this area the molluscs which are quite 
plentiful in the Edmonton are almost entirely missing in the Judith River 
beds, especially the Ostrea glabra ,—not one specimen of which was found 
in the latter beds, but were very plentiful in the former. Also remains of 
plants, leaves, tree-trunks, &c., are quite plentiful in the Belly River 
beds. One thick, white, rather massive sandstone bed, in particular, 
was noticed in several localities which afforded numerous specimens 
of tree trunks, often up to eighteen or twenty inches in diameter. 
These white sandstone strata, often cross-bedded, are very character¬ 
istic of this formation. Yellowish, gray, blue and greenish-gray shales 
and clays are common, often becoming quite hard. A few brownish 
shale beds were occasionally seen. Brown, gray and yellow weather¬ 
ing sandstones predominate. - 

This is essentially a fresh-water formation, but it becomes 
brackish towards the top and bottom. Even marine beds have been 
detected in some localities in this horizon. The maximum thickness 
of these beds, where measured, was 1,025 feet, measured along the 
Bow river. Farther south a good section was obtained, but the forma¬ 
tion here was only S50 feet. 
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Claggctl jomalion. 

Tlicse shales coiTespoiid to Dr. Dawson’s Lower Dark shales and 
arc really a lower portion of the Pierre; IruL for convenience this name 
Claggett has been adopted for those dark Pierre-like shales immediatel}'' 
underlying the Judith River beds. They contain a fauna formerly 
considered as Ireing chiefly Pierre or Foxhill. In the western States 
where the Niobrara limestones arc easily identified these Claggett 
shales are easily distinguished from the Bearpaw and Benton, but when 
the Niobrara is absent or not sufficiently prominent to be identified 
the distinctions between Bearpaw and Claggett can lie made only 
when their position relative to the Judith River beds can be definitely 
ascertained. The fossils help to some extent, but being so similar 
the}’’ are only of value in this instance when extensive collections can 
be made. 

Below the Judith River beds in this portion of the Foothills are 
150 to 300 feet of dark shales followed by a sandstone series 50 to 150 
feet thick, which overlies, again, 500 to 800 feet more of dark shales 
lithologically similar to th^ Pierre and Claggett. The upper 150 to 
300 feet stratigraphically and lithologically can be correlated with the 
Claggett. Also the few fossils found bear out this correlation, such 
types as Baculites compressus being somewhat common. At the bottom 
of this tipper portion of the black shales are several calcareous bands 
from a few inches to one foot in width and the shales here become 
somewhat calcareous as well. The sandstone series which immediately 
underlies these is most prominent on the Bow river and consists of 
three sandstone bands separated by, and somewhat intermixed with, 
the dark shales. One or each of these sandstone bands is sometimes 
capped by conglomerate, which has at times been mistaken for the 
conglomerate overlying the Kootanie coal measures. Since portions 
of this sandstone series, as well as the upper part of the shales below, 
are quite calcareous, and since Colorado fossils are quite plentiful in 
both the sandstones and the shales, it appears practically certain that 
the calcareous rocks correspond to the Niobrara and the shales below 
to the Benton, so in this report the sandstone series with the dark 
shales below are included under the name Niobrara-Benton. So that 
in the work this season the Claggett could be only distinguished in the 
field from the Benton shales where fossils were found, or where the 
sandstone series between them was of sufficient prominence to be iden¬ 
tified; and the Claggett could only be distinguished from the Bearpaw 
when their positions relative to the other horizons—such as Judith 
River or the sandstones series between the Claggett and Benton—could 
be determined. 

Specimens of Cardium pauperculum are so plentiful in this sand¬ 
stone series that Dr. Hector, in 185S, called the whole shale series 
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along the Bow river, including the Claggctt and Niobrara-HeiiLon, 
the Cardiitm shales. Farther south this sandstone scries, which for 
convenience I shall call the Cardiuni sandstones, is not so prominent, 
being only about fifty feet thick and the cliaraeteristic associated con¬ 
glomerates are only occasionally seen, so that what is such a good 


Section of the Cardium Sandstones measured near Old Bow Fort, 

ON THE Bow RIVER. 


liEN'i'ON SHALES. 



DARK PlERRE-LlKE SHALES. 


UPPER SANDSTOME 6ED. 

GREYISH AND GREYISH GREEN, FINE¬ 
GRAINED SANDSTONES.WEATHERING TO A 
REDDISH COLOUR.THE INTERCALATED SHALES 
( ARE NEARLY BLACK , SOME WHAT CAL¬ 
CAREOUS throughout. 


DARK PIERRE-LIKE SHALES 

WITH A FEW CALCAREOUS SANDSTONE 
BEOS 6 INCHES TO 1 FOOT WIDE NEAR THE 
TOP, WHICH ARE VERY REGULAR, PER¬ 
SISTENT AND NOTICEABLE. 


MIDDLE SANDSTONE BED. 

THIS HAS IS INCHES OF CONGLOM¬ 
ERATE ON TOP. YERV HARD, 
QUARTZITIC, MASSIVE SANDSTONE BED. 
PRESENTS SOMEWHAT OF A BLUE APPEARANCE 


DARK PIERRE-LIKE SHALES. 


' LOWER SANDSTONE BED 

WITH CONGLOMERATE ON TOP. 

> WEATHERS TO A REDDISH COLOUR. 
CONSIDERABLE AMOUNT OF DARK 
SHALES INTERCAtATED. FINE-GRAINED. 
RATHER HARD,GREYISH SANDSTONE. 


J 


DARK PlERRE-LlKE SHALES. 


CLAGGETT 
S SHALES 


^CARDIUM 

5ANDST0HE5 


BENTON 

SHALES 







30 


aKUUXIICAI. Hl'ItVKV ()!•' CANADA 


find fcludjic Iiorizoit niiirkor uloiig tlie How river ceases to be of iiuicli 
value as siieli along.the south branch of Sheep river. As, for these 
rea.sons, it would require considerable detailed work to accurately map 
the Claggett and the Benton separately, except in a few localities, on 
the map to accompany this report, the Claggett shales, the Cardium 
sandstones and Benton shales are given the one geological colour. 

The Engle formation, which is so well developed along the Missouri 
river, has not been identified as yet in western Canada. Messrs. Stanton 
and Hatcher are of the opinion, however, that certain rocks referred by 
Dr, Dawson to the Belly river belong to this scries. In Bulletin 257 of 
the U. S. Geological Survey, they say; “The castellated sandstones 
along Milk river between Verdigris coulee and Dead Horse coulee, as 
described on page (a) 40 C and as figured (h) in an earlier report, resemble 
the Eagle sandstone much more closely than any part of the Judith 
River or any other horizon in the general region. This same sandstone 
horizon was reeognized in Rocky Spring ridge and on the west flank of 
West butte (Sweetgrass hills) resting on dark shales, whieh, at the last 
named loeality, have an estimated thickness of 800 feet. Now this 
thickness is much too great for the shales of the Claggett formation, 
which underlies the Judith River and is the same as that of the Fort 
Benton shales beneath the Eagle.” 

In this portion of the Foothills covered by this report the Cardium 
sandstones correspond stratigraphically to the Eagle formation and one 
or more of these beds might be correlated with it, but sufficient evidence 
was not obtained this season for so doing. 

Benton shales. 

These are the dark marine shales which occur below the Cardium 
sandstones and have a thickness of from 500 to 800 feet. They cor¬ 
respond lithologically with the Bearpaw and Claggett, and, except 
where the Cardium sandstones arc to be seen, no line can be drawn 
between them and the Claggett. These shales, being somewhat soft 
and pliable, are easily folded and distorted, and it would, therefore, 
require a great amount of detailed work to map the Benton and Clag¬ 
gett shales separately, so, as explained above, in this map they are 
given the same geological colour. As these dark shales weather very 
easily their outcrop tends to become a valle3q and on this account 
their exposures would often be very difficult to find only for the Car¬ 
dium sandstones which are very hard and whose outcrops form the 
summits of hills and ridges, very often, so that the shales are then 
known to be on each side. 

(rt) Geol. Surv. Canada, Kept. Prog, for 1SS2-1SS4. 

(h) Kept. Progress for lSSO-1882, frontispiece of Dr. Dawson’s report. 
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IJitkahi jonnoHoH. 

I'lie Niobi'am-Jlentoii foniuUion rests on a sandstone fonnation 
vvliieli, taken as a wliole, presents a j,'reenish-blitc appearance. The 
upper Ix'ds consist of light coloured .sandstones, shales and clays, some¬ 
what similar in a few respects to a portion of the Judith River beds,— 
but they are harder and finer grained and j)resent a greater variety of 
colour, and are somewhat darker. Greens, blues, aud grays are the 
most noticeable colours, but there are also a few very persistent red 
bunds about two feet wide, which occur near the top of the Dakota 
and form good horizon markers in certain localities. The rocks of this 
formation are well bedded and are chielly fresh water, particularly the 
upper light coloured beds. 

Below these upper beds are some which are darker and harder, 
which in turn over-lie some coarser, lighter-coloured,and somewhat more 
massive, beds of sandstones. These again are followed by 300 or 400 
feet of thinner, harder, darker strata. The sandstones, which are very 
hard and often quartzitic, frequently are seen projecting in ridge-like 
form beyond the shales on each side, which, being softer, weather much 
more rapidly. This is particularly noticeable near the logging camp 
on the south branch of Sheep river. The shales here are very dark 
and occasionally quite black. The sandstones as a rule present the 
general appearance of a dark green or greenish-blue colour. Below 
these again are a few thicker beds of sandstone which are very fine 
grained, quartzitic, and gray in colour; the lowest one being very notice¬ 
able and almost white in colour, and averaging from ten to fifty feet 
in thickness. This latter bed is very persistent and was traced for over 
thirty miles, nearly the entire distance from the Bow river to the south 
branch of Sheep river. Below this is the conglomerate forming the base 
of the Dakota. This gives a total thickness to this formation in this 
area of from 900 to 1,700 feet. This conglomerate is the best horizon 
marker in the whole area covered this season, extending from about five 
miles south of the Bow river to past the southern edge of this district, 
and maintaining its characteristics throughout. It is generally from 
ten to thirty feet in thickness and consists chiefly of cherty and milky 
pebbles, generally not very large, averaging from the size of marbles up 
to hens’ eggs. Occasionally it is somewhat iron stained, but usually 
presents a somewhat milky-blue appearance. The pebbles are held 
together by a hard siliceous cement. 

This represents a shore line running just east of the Rockies for 
this distance, and it probably extends for many miles to the south. As 
this conglomerate is so hard its outcrop forms the summits of most of 
the hills and ridges where it is found, and as the Kootanie coal measures 
lie immediately underneath it is very valuable to persons looking for 
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coal, aiitl is, llicreforc, often referred to in this rejrart as the Coal Coii- 
gloiiicratc, 

Tile Dakota forination also seems to correspond very closely with 
the Flathead beds as observed farther south and inside the nionntains. 
However, from the evidence furnished by quite an extensive collection 
of plant remains gathered,this season, it would seem qnite possible that 
the dark lower beds of this scries might be Kootanie. This would make 
the Dakota thinner and the Kootanie thicker, and so nearer the relative 
thicknesses shown within the mountains, I have taken the conglo¬ 
merate, however, as the dividing line between the two formations, not 
oidy because it is a good horizon marker, and so a convenient dividing 
line, but also because from a close study of the rocks there is readily 
seen to be a decided difference lithologically in the formations above 
and below it. 


The Kootanie formation. 

Mr. McEvoy, in the Suipmary Report of this Department for 1900, 
gives a section on the Elk river of the Crowsnest coal fields proper, of 
which 3,290 feet are likely Kootanie rocks. These contain 216 feet, 
two inches of coal. Of this thickness of coal, however, 19S feet occur 
in 1,847 feet of measures. In the Summary Report for 1902, Mr. W. \V. 
Leach gives sections of the Blairmore-Frank coal fields, which are east 
of the above coal fields and separated from them by the main range of 
the Rocky mountains. On Cat mountain, on the western flank of the 
Livingstone range, the coal measures beneath the nine feet, six inches 
of conglomerate are only 732 feet, six inches thick, with a total of 125 
feet, three inches of coal. Just inside the first limestone range, at the 
head of the south branch of Sheep creek on P. Burns’ coal property, 
alDOUt forty-four feet of eoal was all that could be found. East of tlie 
Rockies in this portion of the Foothills the average thickness of the 
Kootanie coal measures found was about 340 feet, containing from 
twenty-one to twenty-six feet of coal. This shows that the Kootanie 
coal measures are rapidly thinning out towards the east, and do not 
likely extend past the edge of the disturbed Foothills region. Until 
this season it was not known that they extended into the Foothills 
at all. 

The strata between the conglomerate at the base of the Dakota 
and the dark shales of the Fernie below eontain all the coal seams dis¬ 
covered below the Judith River beds, and they stratigraphically and 
lithologically correspond to the Kootanie formation as'found inside 
the mountains. At the top is usually a coarse, dark sandstone bed, 
ten to thirty feet thick. Below these are chiefly dark shales and sand¬ 
stones, presenting a general brownish appearance. Interbedded with 
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tlicw ai'c llio ooiil suiiiiis. Jk'lcnv tlicsu is a very proinlniMiL and pcT' 
sistciiL liard sandstone bed, tliirty to seventy-five feet in tliiekness, 
Tliis wcatliers to a ijecnliur yellow eoloiir, similar to that often seen 
on limestone, The faces of its bedding; planes are also always pitted 
in u peculiar manner; but it is not at all calcareous. A fractured 
surface always presents a brown to an almost black, rme-f>'raincd appear¬ 
ance, 

The fo.ssils, chielly plants, found in this formation in dilTerent 
localities, point very strongly to the possibility of its being Jurassic 
and not Cretaceous, as has been previously sup])o.sed. The ffernic 
shales, which lie immediately beneath, have been proved lyv Air, T, \V, 
Stanton, and others, to be Jurassic; and in this region in the Foothills 
no evidence of an unconformity or any lapse of time exists between 
the Kootanie and the Fernie shales (in fact they gradually change into 
one another); and it would seem ]}ossiblc that the conglomerate at the 
top of the Kootanie might mark a slight time hiatus, ])articularlv as 
the rocks above and below are so entirely dilTerent in character,—both 
in colour and in the character of their components. So for these reasons 
I woukf consider it very probal)le that the coal measures, as well as the 
Fernie shales, are Jurassic, and that the Dakota, in this region, forms 
the bottom of the Cretaceous. 

Fcniir shales. 

Immediately below the brown sandstone bed at the bottom of the 
coal measures arc thin-bedded brown sandstones and dark shales, grad¬ 
ing down within a few feet to black, fine-grained, finely bedded clay 
shales, whicli are rather hard and slaty in most places. Fossils arc 
somewhat scarce in these shales, but in one place Belenmites arc very 
plentiful. These dark shales in this district are from lOo to 250 feet 
thick, having, like the Kootanie rocks above them, become much 
thinner towards the east than inside the mountains. 


DESCRIPTIVE GEOLOGY. 

General Outline of the District. 

The contact between the Palaeozoic and Cretaceous is a faulted 
one,—the former having been pushed over the latter for several miles, 
in most places the fault plane dipping rvest, usually at low angles. It 
is these Palaeozoic limestones and quartzites, next the Cretaceous, which 
form the eastern escarpment of the Rocky mountains, immediately 
east of which is the Disturbed Foothill region, that portion of which 
3 
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lying botwoeii tin; How ri\x'r and tlio soul!. )>:, noli of SIil'C‘|) ri\X'r is 
dealt with in this report. 

Enorniotis and long continued pre.ssnre fioin I lie southwest has 
cau.scd the geology of this district to he often very in ’giilar, the rocks 
being all iiiore or less folded and the folds usual.v pushed over and 
often faulted. The high, rugged, Palieozoie lidges,—the Moose 
and Forgetinenot, somewhat to the west of the centre of this area, 
are the most marked results of this pressure, and form not only the 
most prominent topographical features of this district, hut are also 
the most interesting geologically. They arc really just immense 
folds. The mountains of the Moose Mountain ridge form an anti¬ 
clinal ridge, or rather a quaquavcrsal of limestones and quartzites, 
having the Fernie shales overlain by the Kootanic rocks lying on them 
and dipping away on all sides. Just west and south of this limestone 
ridge is another,—the Forgetinenot ridge, narrower and less prominent 
than the first and formcrl}' mapped as being connected with it, hut at 
their closest points they are separated by about one and a half miles 
of Cretaceous and Jurassic rocks. This latter ridge is not as regular 
as the more easterly one, being faulted nearly its entire length along 
its casLern side; hut along the western edge and at the north and south 
ends the Lower Cretaceous strata are exposed. 

It was by working around these ridges that our cx]3cclations of 
finding the Lower Cretaceous, and thus having a section in the Foot¬ 
hills of Alberta from the Carboniferous to the Tertiary, were realized. 
The overlying Cretaceous strata were upraised with the Paleozoic 
rocks of these ridges, and now, after long periods of erosion, the Lower 
Cretacc' us rocks appear with upturned edges high up on the sides of 
these limestone mountains, entirely encircling them, with the excep¬ 
tion that along the eastern side of Forgetinenot ridge the pressure was 
too great and the fold was broken, causing the limestones to be pushed 
over the Cretaceous rocks, in a similar manner to that along the con¬ 
tact cast of the main Rocky Mountain escarpment. Thus, these two 
ridges afford an excellent opportunity for studying the Cretaceous, a 
complete section being exposed commencing with the Kootanic and 
passing up within a few miles into the Edmonton. * The thicknesses 
of these beds were measured in se\'cral places, about an average section 
being obtained just south of the Forgetinenot ridge, on the north 
branch of Sheep river. 



MOOSn MOUNTAIN UISTUICT OF SOUTlIKItN AMirOU'I'A 


35 




650' 


f JCdmorU^tU 


^ Jic<trpaM' 
(Pierre J'oxhM) 


/MONTANA 


y t/uditli' liivir 

(Bully Jiivcf) 


ClantfcH 

(Lower i>aj‘A- Slmii>3) 

Cart/hun Scmcli/ciui - ( 


725 pfeTS' / Bmlcn 


Niobrara 


BENTON 


'CRETACEOUS 


^COLORADO 






^.55S5a~-'? 




375 




225 


Cecil SCoolanie 

FervUe BlutleS 


L'urtcGiemc') cend- 
QuaH::itus 


j-JURASSIC 


DEVONlAtS ft 
fCAReON/FEROUS 






30 


CIlOOLOOIf'AL SIJUVMY 01'' CANADA 


Jiow Kivcr Srclioii. 

On tlic map lo accompany tliis report is sliown a “Bow Biver 
section" from tlic mountains to a sliort distance cast of tlic moiitli 
of Jmnpingpoimcl creek. Tliis section is measured true east and west, 
the outcrops Ijcing those observed chiefly along the banks of tlie river 
and projected on this east and west line; so that distances between 
points along this section are the distances the points are east and west 
from one another and consct(iientIy somewhat less than the actual 
distances as measured along the river. 

The disturbed area of the Foothills extends along the Bow river 
from the mountains east to the mouth of Coal creek. East of this the 
formation is quite regular but the hills are somewhat rolling for a dis¬ 
tance, forming what may be regarded as the northern extension of 
the Porcupine hills. 

At the mouth of Jumpingpoimd creek characteristic sandstones 
and shales have a slight easterly dip of 5° to 10°. East of this, to the 
end of the section, the formation has a slighter dip, becoming almost 
flat south of Cochrane station, where the rocks are Upper Laramie, or 
what Dr. Dawson called the Porcupine Hills series. 

West of Jumpingpoimd to the mouth of Coal creek the Edmonton 
rocks continue to dip quite regularly, increasing the angle of dip to 
about 28°,—just east of the mouth of the creek. These rocks are light 
coloured, .soft sandstones, clays, and shales, usually of veiy pale 
brownish or yellowish shades; some light gray sandstones,however,out¬ 
crop as well. The shales and clays at the mouth of Coal creek are pale 
yellows, blues and greens. Molluscs arc of frequent occurrence in these 
sandstones ,—Osfrea glabra being very plentifully found at several 
places. At the mouth of Coal creek are also the coal scam and old mine 
workings described above. For about a mile west of here the rocks 
show considerable disturbance, exhibiting a scries of folds accompanied, 
to some extent, by faulting. Thence to about two miles west of Morley 
bridge,—a distance of approximately fifteen and a half miles along 
the river, the dips, as' seen on the river banks, are with only slight 
exceptions, all to the west; as the horizons are becoming lower this 
may, at first, appear strange, but the change is caused by reversed 
folding. Some faults were noticed west of Coal creek, but they are 
only of minor importance and are thnists with eastern downthrow of 
only a few feet. 

Between Coal creek and the mouth of Ghost river two dark shale 
Bearpaw belts are seen. The more easterly one shows only the top of 
an anticlinal fold, rising only a few feet above the water and having the 
Edmonton sandstones overlying the dark shales composing it. 
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For about tlircu miles west of GliosL river tlie rocks .are consider¬ 
ably disturbed and tliosc of tlie Fierre-Foxbill, lidmontoii and JtidiUi 
River foriiiatioiis are very nincli iiiterbandcd and so iiiteimixed in 
places tluit they ai'c exceedingly dillicult to distinguish from one 
another. The fossils found were all those of the Pierrc-l'oxhill types, 
Three dark shale Pierre bands were recognized in this distance, between 
which are chielly Judith River strata. In places are narrow sandstone 
beds, often about ten to thirty feet thick, interbedded with portions 
of these Pierre shales of about the same thickness, showing that these 
formations are very considerably squeezed togethci. I he section 
shown is somewhat diagrammatic here, being too small to show this 
close interbanding, and showing only the main folds. 

At a bend in the river about four and a quarter miles abo\e the 
mouth of Ghost river the first Niobrara-Benton rocks are seen. Here 
the Cardium sandstones are quite prominent and each of the three 
sandstones is eapped by conglomerate beds varying from a few inches 
in thickness to ten or twelve feet. On the hills just north of the river 
two bands of the conglomerates fi-om ten to twelve feet wide were 
observed. Specimens of Cavdiiun paupeixuluin are very plentiful 
in these sandstones. From here up tire river for about two and a 
half miles, to a few hundred feet above Mpriey bridge, these dark shales 
with the Cardium sandstones outerop continuously, either on the river 
banks or in the hills to the north. The sandstones and conglomerates 
cross the river twice above the bend in the river above referred to, 
the second crossing being just at the Morley agency. Pierre fossils, 
such as Bacidites cowpi'essus, ocerrr in several places in the Claggett 
shales, and Benton types, as Inocermiuis problemaliciis and Scaphiies 
ventricosus, occur in the shales below. 

Up the river, from the most westerly point above described, for 
about half a mile the Judith River rocks outcrop, overlying the Clag¬ 
gett, and are here noticeably white in colour. A thrust fault, with 
small throw, again brings the dark shales to the surface for a few feet 
and then for two miles there is a low flat syncline of Judith River beds, 
from the western edge of which, to within a mile of the Palaeozoic con¬ 
tact, the Claggett, Benton and Cardium sandstone formations occupy 
the river bed,—the outcrop in the banks being almost continuous. 
Here the upper and lower series of dark shales can readily be distin¬ 
guished from each other by stratigraphy on account of the prominence 
of the intercalated sandstones. The shale formations are lithologi¬ 
cally almost identical,—the lower being, however, considerably the 
thicker. For this distance these formations are in the form of a very 
flat syncline, similar to that observed in the country to the south of 
the river,—the whole central portion of the fold being approximatelj 
flat and undulating. East of Old Bow fort the Cardium sandstones 
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outcrop for over two miles along tlie river and are practically flat for 
nearly the whole distance. 

The Kananaskis'falls, at the mouth of the Kaii inaskis river, are 
caused by these sandstones. The upper bed is above the falls proper 
and gives rise to a rapid. The other two outcrop below the mouth of 
the river and cause the greater part of the falls. These sandstone 
beds dip to the west at about 20° and the water falls over their hard 
projecting edges. The lowest bed is a very hard sandstone weather¬ 
ing to a reddish colour, and is fairly well bedded. The sandstone next 
above is gray in colour on a freshly .fractured surface, is very massive, 
thick, hard and even quartzitic. There is a conglomerate bed about 
one foot thick on top of each of these two lower sandstones. The upper 
sandstone is here also quite hard, and weathers to a reddish colour. 
The Judith River beds, overlying the upper shale scries, i.e., the Clag- 
gett, to the west of here, can be seen reaching high up on the eastern 
side of the mountains which form the eastern escarpment of the Rockies ; 
and they continue so for about twenty miles to the south of the Bow 
river. 

The formations north from the north end of the Moose mountains 
are in the form of a wide east and west anticline, dipping down to the 
north, to such an extent that by the time the Bow river is reached, 
just west of the Kananaskis, the Benton shales are the lowest rocks 
outcropping even at this very low elevation of about 4,000 feet above 
sea-level; whereas, only eight or nine miles to the southeast, Kootanie 
rocks and Fernie shales, over 1,000 feet lower down, outcrop on Cox¬ 
comb mountain at an elevation of about 7,000 feet. This shows the 
structure of this whole area to the northwest of the Moose mountains 
to be in the form of a toe pointing down to the north and bending 
over on each side to the east and west. This same thing also occurs, 
although not quite so noticeably, 6n all sides of the Moose Mountain 
ridge, which in this way influences both the geology and topography 
of almost the entire area described. 

Jmnpingpound Creek. 

Going up Jumpingpound creek from the mouth of Little Jumping- 
pound, the two dark shale belts running north from the Elbow river 
are seen to outcrop, as shown on the map. On account of scarcity of 
outcrops,—the hills being low and deeply covered with wash and drift,— 
these belts were not traced past the points shown, although they may 
extend farther north than is shown and may be somewhat wider at 
their northern ends. West of these is the low flat syucline of Judith 
River beds which is here about eight miles wide and composed of light 
coloured sandstones, shales and clays, the sandstones often almost 
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white and gcncrall\’ soft and easily weathered. Ironstone nodules 
are quite plentiful in many places. For the whole central portion of 
this belt the formation is somewhat wavy, but is, on the whole, practi¬ 
cally flat. A section from its western edge east to the edge of this map 
would be very similar to the one .shown along the Elbow river, except 
that the western sandstone belt is so much wider. 

To the west of this syncline come the dark shales again, which are 
here about two and a half miles wide on account of considerable fold¬ 
ing and disturbance, but have their main dip to the east. The folds 
can here be traced fairly well as the Cardium sandstones arc rather 
prominent and make good horizon markers. These shales were origin¬ 
ally folded over the anticline of Dakota rocks to the west, but the upper 
portion of the fold is entirely eroded awa}^ This Dakota formation 
here is composed of brown, red and gray sandstones, and bluish, 3'ellow, 
green, brown, red and black shales and clay; iiy fact, this is a very 
highl_v coloured, though somewhat dark series. The sandstones are 
mosth' coarse, but are generally rather hard, and, at times, both these 
and the shales are very fine-grained and extremel}^ hard and quartz- 
itic.—almost as much so as the Cardium sandstones. The upper rocks 
are very characteristically green and blue with a few red bands. The 
beds of this anticline dip rather abruptly to the cast and west, but the 
central portion of the fold is almost flat in an east and west direction, 
being only slightly undulating. To the west of these Dakota rocks 
the dark shales again appear, overlying them, but are here somewhat 
narrow, being quite regular, and have a regular dip to the west. The 
Cardium sandstones are well defined along the creeks cutting this 
formation and specimens of Cardium pauperculum are here very plenti¬ 
ful in them, as to the north. West of this belt the Judith River beds 
overlie the dark shales of the Claggett and dip to the west also with 
decreasing angle of dip until next the fault line between them and the 
Palaeozoic; their angle of dip nearly coincides with that of the fault 
plane, which is here about 23°. 

The hills to the north and south of Jumpingpound creek, where 
it is passing through the anticline of Dakota rocks, are high and some¬ 
what rugged with dips to the north and south down to the creek from 
the south and north sides respectively, so that the creek is flowing 
in a natural channel, somewhat deepened, of course, by erosion and 
glaciation. The Kootanie rocks near the top of Coxcomb mountain 
dip to the north down over the face of the hills so rapidly that they 
outcrop in the creek bottom, nearly 2,000 feet below and only about a 
mile distant. Those seen in the creek, however, are Upper Kootanie 
and no coal of importance outcrops. 

Along the upper part of Sibbald creek, and also along a small 
creek flowing into Lusk creek from the east and heading at about the 
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Hunic place as Sibbald creek, a H|Dleiiclicl section of tlie Dakota is CAposcd, 
the hills risiiiff cpiite abni]itly for nearly i.ooo feet in places, both to 
the north and south of the heads of these creeks. A somewhat thick, 
red, coarse sandstone bed about fifty feet thick is noticeable here. 
Many of the shales and sandstones are very hard, being \’ery different 
from those seen east of the mouth of vSibbald creek. 

The shale belt to the west of here is represented lopogra]5hically, 
for the greater part of the thirty-live miles in length of its outcrop, by 
a valley, or more often by low hills,—the soft shales weathering easily, 
the Cardium sandstones being harder and forming the axis of a 
ridge or line of hills. These sandstones are very helpful in tracing 
and locating the shales as their outcrop is easy to find, and the dark 
.shales arc then found on each side of them. 

Following up Junipingpoimd creek to its head and continuing in 
a southerly dircctiou to Canon creek, up 'Ib'ail creek and down Ford 
creek to the Elbow river, the formations remain very constant in strike, 
dip and general appearance. The dark shale belt (Claggett and Nio- 
brara-Bcnton) continues with strike parallel to the mountains to the 
west, has a very constant width, and maintains a westerly dip of 
about 35°. Between Canon creek and the Elbow river a very regular 
line of low, rounded lulls is very noticeable. The Cardium sandstones 
which form their axes, and hence their summits, have resisted weather- , 
ing to a much greater extent than the shales on each side. Creeks 
coming down in an easterty direction from the mountains have worn 
out valleys and caused the separate hills; otherwise there would be a 
long ridge for this distance. West of this the Judith River sandstone 
series dips to the ripest under the Pateozoic rocks; to the east is a long 
high ridge running from the west of Coxcomb mountain to the Forget- 
menot ridge, and composed chiefly of Dakota rocks, the summit being 
usually the conglomerate which overlies the coal measures. Canon 
creek has cut a wide valley in this ridge, but otherwise it is quite con¬ 
tinuous. Thus this outcrop of the coal measures, except along Canon 
creek and the Elbow river, is high up on the hills, in fact, near the 
summit of this ridge. Along the west side of Forgetmenot ridge the 
conglomerate outefop forms a ridge higher in most places than the 
limestones and quartzites. 


Up the Elbow. 

The mouth of Bragg creek is somewhat to the west of the centre 
of a belt of Judith River beds about a mile wide. Only the lower 
members of this series outcrop here, the formation being in the form 
of a synclinal fold and the upper beds being eroded away, so that the 
same strata are easily recognized on both sides of the belt. Dark 
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sluilc Kcrius occur on each side, the ones to the west, particularly, 
bcinj,' considerably dislurlicd, folded and broken, causing the Cardiuin 
sandstones, intercalated in them, to appear in a nnniber of places. 
West of this again is the wide low Hat syneline of Judith J-tiver rocks, 
which is about three miles wide along the Elbow. This series presents 
an almost continuous gray appearance and the beds ai’e for the most 
part .soft and coansc-grained, but there are a few, however, which are 
somewhat harder. The sandstones are chielly gray and light yellow 
in colour, the shales being bluish, gray or light yellow. 

From the contact as seen along the river, bclAveen this last-men¬ 
tioned series and the dark shales to the west again, it woidd be dillicult 
to say which series was the older; but the exposures along the hills to 
the north and south leave no doubts as to this; the contact being well 
defined and the strata all having regular, low dips to the east for a 
considerable distance on each side of the contact. This Claggett and 
Niobrara-Benton belt is about two and a half miles wide here and the 
dips are chielly low, io° to 15°, to the east. I-Iowe\','r, here as else¬ 
where, these rocks have been considerably more disturbed than the 
sandstone series on each side and are repeated by folding and faulting, 
so that they are not nearly so thick as would be supposed from this 
wide outcrop. The Cardium sandstones were only noticed in one 
place, so that when once below the surface the irregularities were not 
sufficient to bring them up this high again. 

West of these shales is a sandstone belt of Dakota about two miles 
wide. In contrast to the Pierre, Claggett, Benton and Fernie shales, 
the Edmonton, Judith River, Dakota and Kootanie formations are 
frequently in this report referred to as sandstone series. This does 
not mean that they are all sandstones, but merely that they have so 
much more sandstone that they relatively appear to be sandstone 
horizons in contrast to the shale formations. The rocks of this Dakota 
series above mentioned are very different from those of the Judith 
River, being much harder and on the whole much darker coloured. 
Here the whole series dips to the east and is somewhat folded, as shown 
on the section along this river. 

Where the Kootanie formation crosses the Elbow at the mouth 
of Canon creek the upper parts of the coal measures are exposed and 
show considerable disturbance. One fairly good regular seam six feet, 
six inches wide outcrops and others twelve inches and less were seen; 
the greater part of the measures, however, are under cover. The 
Fernie shales are well exposed up Canon creek a short distance from 
the river, blossoms of iron pyrites being quite plentiful in them, similar 
to the occurrence at the Thorne mine. 

The Kootanie coal measures also outcrop on the west side of this 
Moose Mountain ridge, all along the western side of Forgetmenot 
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ridge, unci were noticed for u short distance along its eastern side; 
this is owing to a double fold, the Palaeozoic rocks here having been 
pushed over the Cretaceous and the great pressure causing the Creta¬ 
ceous also to break and u portion to slide over itself again. The 
sketch given below shows a section through the Forgetnienot ridge, 
just south of the Elbow river, where the double faulting occurred. 

West of this Forgetnienot ridge, along the Elbow river and the 
Fisher branch to the mountains, the prevailing dip is to the west. The 
Dakota rocks dip cjuite regularly so, but the dark, softer shale series 
are considerably folded and broken, much more so than further north, 
where they are still overlaid by the Judith River beds. 

Along the escarpment are the most positive evidenees of long 
periods of erosion over this Cretaceous area before the upheaval of the 
Rockies to the west. The Judith River beds overlie the Claggett shales 
from the Bow river to near the Fisher branch of the Elbow, but from 
here they are entirely eroded away along the river, only one hill about 
half a mile to the south of the river remaining; to the south of this 
the Claggett shales are the highest beds seen along the escarpment. Now 
if this erosion had taken place since the complete up-thrusting of the 
Pakeozoic over the Cretaceous, and hence, since the chief uplifting of the 
Rockies proper, Judith River beds, or higher ones, would be seen imme¬ 
diately underlying the limestones. However, this is not so, as the same 
rocks are next the limestone as are seen in the adjoining areas to the 
east. So this portion of the Foothills was a plain of erosion for long 
periods before the final uplifts, faults, &c. 

The section A - B shown on the map to accompany this report is 
approximate!)' along the Elbow river and shows the chief folds, faults, 
&c., of the different formations across this area in this direction. 

South Branch of Fish Creek. 

The Judith River beds along the west side of Robinson dip to 
the east, overlying the dark shales to the west. These shales, Claggett 
and Niobrara Benton, are in the form of a double fold, and the Cardium 
sandstones outcrop along the summits of the two north and south ridges 
north of this branch of Fish creek. In this part of the country out¬ 
crops are very scarce, and these hard Cardium sandstones are often the 
only outcrops to be seen over considerable areas. Even the very sum¬ 
mits of some of these ridges are heavily covered with wash dirt and 
drift. A Judith River belt lies just west of these shales, becoming nar¬ 
rower towards the south and disappearing entirely about three miles 
south of the creeks. Another belt commences just east and about- half 
a mile north of Bert, and continues to the south branch of Sheep 
river. 
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The top of Itert is foniied of tlie Ciirdiitm siuidstoiies, the middle 
siuidstoiie l)ed fonniii),’' the summit on whieli is plaeed the triaiiH:ulti- 
tioii station. These sandstone beds here, as elsewhere, are often eapped 
by conj'Iomerate, jteiierally onl)' a few iiielies to about two feet in ihiek- 
iiess, l)nt sometimes considerably more; alxjnt one and a half miles 
southeast of Bert, and just west of the Indian trail, is a nine foot 
bed of it. 

The section through the synclinal, containing Big Meadow find 
Topknot along this creek (south brancli of Fish creek) and the shale 
belt to the cast, is very similar to that along the Elbow river, to the 
north. The contacts on each side of the Judith River belt iicre are well 
exposed, and well dermed regular dijjs were seen on its east and west 
sides dipping to the west and east respectively,—placing these sand¬ 
stones decidedly above the Claggett and Niobrara-Beiiton shales on 
each side. These shales to the west of this Judith River belt, and 
north of the creek, are very ninch the same as to the north; but south 
of the creek there is a very noticeable change. 

Erosion has been greatest down the steep, high sides of the Moose 
Mountain Palaeozoic ridge, which extends .south to just about the head 
of the south branch of Fish creek. The formations outcropping to the 
south of this ridge, however, are more easily weathered and the hills, 
which were lower, originally, arc much more so now and, on this account, 
the erosion to the east has been very mueli less. So great has the 
effect of this been that the hills to the south of this south branch of 
Fish creek near its head rise quite abruptly for i,ooo to 1,500 feet 
from the valley. North of the creek the Judith River formation has 
been entirely eroded away and only low rolling hills of shales are left, 
which would be still lower and practically down to base level only for 
the resistance offered by the harder intercalated Cardinm sandstones. 

So these causes account for the high ridge to the south of this 
creek, which is almost continuous from Rock Point to Bert. Rock 
Point, and the two hills just to the east forming the northern end of 
Barwell ridge, are in the form of a flat syncline, about two miles wide. 
The Judith River beds on the tops of these hills can be distinctly seen 
overlying the dark shales on the north and west sides. Along their 
west side, along the east side of Long Muskeg, and south to the 
north branch of Sheep river, the contact is a considerable distance 
up the hill sides, causing the Judith River formation to appear like 
a wide flat cake overlying the dark shales. 

East of Robinson, to the edge of this map sheet, the outcrops 
are very scarce. Even the tops of the hills and ridges are often just 
wash gravel and glacial drift. However, Edmonton sandstones and 
shales were recognized about two miles east of Robinson, and the 
Pierre belt was searched for which should lie in between these and the 
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Juditli River livcls, l)iil could not lie found. A low, proniincnt strike 
valley, liowever, lies about a mile east of Robiiisoii and losli Hulte, 
and is uotie'eal)ly coutiiiuous feu' a eousideridile distance north and 
south of Fish creek, and in nil i)ro!)al)ility connects with the I'ierre belt 
just west of the month of Clhost river to the north, alid with the one 
aljont a mile west of the mf)nth of Idsher creek. 

Very little time was spent tdoiiR' this eastern portion of this map 
on account of the heavy coverintt everywhere. When the lidmontoii 
and jndith River outcrops become so .scarce it is almost impo.ssiblc to 
follow the Pierre belts e.xcept by finding some point where they cross a 
stream or river, and probably outcrop, iind then following the valleys 
caused by their presence. 

The coal seams east of Evans and along both the north and 
south Ijranches of Fish creek are probably of the same horizon .as the 
seam at Coal creek on the Row river. 

F'rom Robinson to Erams the dips are somewhat undulating 
dipping both to the east and west, but chiefiy to the east. Otherwise the 
formations seem cpiitc regidar until in the vicinity of the coal, half a mile 
east of Evans. Here the rocks arc much disturbed and folded, ami 
twisted considerably; the area being very similar to the correspond¬ 
ingly narrow and irregular belt along Coal creek to the north. This 
line may be regarded as the eastern edge of the Disturbed Region of the 
Foothills. 


North Branch of Shccf> River. 

Within about one mile up Sheep river from the mouth of Fisher 
creek are two narrow belts of Pierre shales. These could not be traced 
far to the north of the river on account of the scarcity of outcrops of 
any kind. However, the more westerly belt probably continues north 
as described above. West of this for nine or ten miles, to the fault 
line running north and east of Allsmoke, and east of Gleasons 
Meadow and Gleason, the formations are folded into a series of quite 
regular wave-like folds, with the crests of the rvaves pushed over, so 
that the dips are all to the west. Belts of Judith River beds alternate 
with those of the dark shales for this distance. 

The Judith River formation has been entirely eroded off the wide 
belt of shales just east of Nigger John, owing to the rather flat dip here; 
just as mueh or even more erosion has taken place for six or seven miles 
to the west, but the angles of dip are higher and consequently the Judith 
River beds dip lower; so that this wide shale belt is an indication of less 
disturbance than farther west, and of the approach of the eastern edge 
of the disturbed belt. The Cardium sandstones are here, as elsewhere, 
very valuable in locating and tracing these Claggett and Niobrara- 
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. 13 t;iUoii dark sluile outcrops. The top of Mesa Hill is formed of tliesc 
stindstoiK'S, wliicli also outcrop promiiieutly in tlie shale belt just west 
of Nigger John. 

Light brown, gray, and white sandstones are common in these Judith 
River belts; also some greenish sandstones and shales appear; a good 
outcrop of which was seen on Lowndes. On Sinnot 2 brown 
weathering, light gray and brown sandstones outcrop for some distance, 
On the cast side of Sinnot i are the white and light gray sandstones 
.so typical of these Judith River beds. An outcrop of this same for¬ 
mation on Ware creek, about half a mile below Gleason creek, shows a 
great variety of shales and sandstones. All are light coloured, but all 
shades of shales from light, bright yellows, to blues and green were 
seen, as well as light brown, gray, white, and yellow sandstones. 

From Nigger John to Death’s Head the dips are all to the west 
and at rather high angles, in most places, but a somewhat abrupt fold 
has brought the dark shales and Cardium sandstones to the surface 
just west of Death's Head. The high part of the hill around the station 
consists of a rather Hat layer of very white sandstone overlying the 
Claggett shales. About a quarter of a mile south of here the formation 
dips to the south at 28°. 

West of Death’s Head about two miles is the fault line above re¬ 
ferred to. Between it and the dark shales just west of Death's Head 
the Judith River beds dip to the west in most places, but the formation 
is very much folded and distorted, much more so than is shown on the 
section, which, owing to the scale on which it and the other section are 
necessarily drawn, is in very irregular places, somewhat diagrammatic. 
West and south of this fault line, i.e., south of the north branch of Sheep 
river, south of the Pala}ozoics of the Forgetmenot ridge and north of 
Gleasons Meadow and Volcano, is a very irregular block of countr\'. 
The displacement of the thmst fault east of the Forgetmenot ridge has 
been quite extensive and to the south of it this fault has given place to a 
great fold, so that on the top of Allsmoke is the coal conglomerate, 
overlaid by some of the Kootanie rocks; and on the north side of the' 
hill an almost complete section is shown from the Kootanie down the hill 
through the Dakota to the Niobrara-Benton and Claggett. So that 
here these formations are exactly upside down, whereas on Volcano, 
Gleasons Meadow and Gleason identically the same section appears 
but right side up. The rocks at Allsmoke have been pushed over 
each other so as 'to form a complete double fold and then the top has 
been eroded off. This is shown in the two sections given through 
Allsmoke—C.D. being east and west and E.F. being north and south. 
The C.D. section also shows the structure approximately along the 
north branch of Sheep river east of Allsmoke. 
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Tliis great fold, above iiieiitioiied, also accounts for the great vari« 
utiou iu the strike of the rocks in tins locality. The clips from the 
north of V'olcano and Allsinoke south for several miles arc, in a 
general way, all to the south at low angles, the horizons becoming 
higher and the hills lower in this dircetion. Also this displacement 
of the faidt by the fold accounts for the low wide valley north of All¬ 
smoke and west of Long Muskeg, and for the rapid rise of 1,500 feet 
to 18,000 feet of the hills along the Volcano-Allsmoke ridge from the 
river on their north side. The rocks of these latter hills have been 
folded and pushed high up in the air, whereas those of the valley to 
the north, which arc in the form of a low wide anticline, have had the 
Pakcozoics thrust over them, 

Quite a wide flat cake of the conglomerate which overlies the Koo- 
tanie coal measures forms the top of Gleasons Meadow. 

The limestones of Forgetmenot ridge in places appear to be in the 
form of a complete anticline, especially east of Forgetmenot and 
Old Forgetmenot, as the western part of the ridge is arched and the 
arching continues to the eastern edge, which in most places between 
Threepoint creek and the Elbow river is an abrupt escarpment of 
from joo feet to 1,000 feet. This arching causes the dips on the top of 
the hills to be almost flat, but dipjnng at low angles to the west, and 
as the west is approached they become higher until next the Cretaceous 
they are, in places, 60° to 65°. This shows that here there w’as con¬ 
siderable folding before the break occurred, which exists all along the 
eastern edge of this ridge. 

Sou/h Branch of Sheep River. 

For seven or eight miles up the south branch of Sheep river from 
the mouth of i\Iacabee creek the geology is very similar to that along 
Ware creek to the north, the noticeable feature being the succession of 
somewhat wavy, regular folds, causing the Judith River beds and the 
dark shale series to appear in alternate narrow strips or belts, present¬ 
ing on the map a ribbon-like appearance. The cause of this folding is 
the same as to the north along Ware creek, the displacement of the 
fault east of Forgetmenot ridge is much greater than east of Lower 
Camp and Gleason and this folding takes up the surplus of lateral 
area. 

The dips from the mouth of IMacabee creek to Gorge creek are all 
to the rvest, showing that pressure from the west has caused the crests 
of the folds to be all pushed over. The Cardium sandstones have 
become much less prominent here than to the north; there being no 
conglomerates noticed at all, and their thickness west of Lower Camp 
being only about fifU" feet. They still, however, possess the same 
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cliiinic(.enstic.s as to the notlh aticl tlio total tliickiiess of the ClaRgett 
and Niobrara-Heiitoii lias increasecl to 1,200 feet to 1,300 feet. 

The Juditli Uiver beds east of Lower Caiii]) eontain coal scjiins in 
several places as described above, and on account of the accessibility 
and favonndjlc o])portnnitics for working and ])ros|iecting these coals 
ought to prove of considerable value in the near future, The Judith 
River belts east of the mouth of Dyson creek are noticeable for their 
rapid alternations of sandstones and shales, for the general softness of 
the rocks, and for the great amount of light coloured clay shales, chielly 
grey, blue, green, and very light brown. 'J'he sandstones, in which are 
abundant I'emains of tree-trunks often of large size, arc usually coarse 
and white or gray, being oceasionally a very light brown. 

In the river banks just above Lower Camj) is probably the best 
section of the Dakota seen this season. It is here all exposed and there 
is a eontinuous outerop from the top to the bottom. The dips are all 
r|uite regularly to the west. In the river banks farther up the river, 
just south and east of Hoffmann, is also a very good section. The 
description given above of the Dakota formation describes the rocks 
of these sections cpiite closely. 

The top of the mountain on which arc North Greenslope and West 
Grcenslope stations is composed practically of a flat cake of Judith 
River beds, which can be distinctly seen overlying the dark shale series 
on all sides, the contact being rather high up on the sides of the moun¬ 
tain. The same thing also exists on the north side of the river in the 
case of the mountains containing Forks and Missing Links tations. 
Here, however, the contact is very nearly at the tops of the hills in 
places. 

Just cast of Gorge creek is the axis of a wide synclinal fold and from 
here west for some distance the dips are low and to the cast. 

The ridge just south of the river and east of North Greenslope 
is composed of a row of small summits, each one caused by the Cardium 
sandstones. This is the same thing happening as was seen in the 
northern part of this district so often, the softer shales weathering 
rapidly away from eaeh side of these harder sandstones and causing 
the summits of the hills and ridges. 

The wide Dakota area just west of the mountains and south of 
Threepoint creek and containing Volcano, Ware Head, Hoffmann 
and Junction is in the form of a high, flat anticline, very similar in 
structure, and in the rocks composing it to the area north of the 
Moose mountains. The contact on the eastern edge with the Benton 
shales is well exposed in the river and in the hills to the south; and 
the shales are in every case overlying the Dakota beds with low dips 
to the east. Toward the western side the dips are to the west, and 
along the river the angle of dip nearly aoincides with the angle of ■ 
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till' rmill plane hoUvceii il uiitl llie I’alicozoif rocks. Tlic cciilral portion 
of (lie fold is itiklnlutin^f soincwliat, hiil taken as a wliole is practically 
Hut. Ware Head is the, axis of an irreKuIar anticlinal fold. Tlie 
coal niea.snres outcrop in places to the north of JlolTinunn, hnt the 
outcrops arc in most jilaces covered by drift gravels and wasli, so that a 
section of the measures was not obtained here. On the north face of 
HolTniann, about lialf way up it, the eonglonieratc which overlies the 
coal nieasiires appears in the form of an arch, the whole hill being a 
minor anticline somewhat pushed over to tlic cast. 'J'lie measures 
arc liere also mostly covered, but a partial .section is to be .seen along 
the river. 


P. Purus' Coul Pitsin. 

Just inside the first range of nioimtains and-along the headwaters 
of the south branch of Sheej) river is a Cretaceous trough carrying 
\'ahud)lc coal measures of Kootanie age, of which a considerable area is 
owned by 1 ’. Jkinis, of Calgary. 'J'hc coal .seams which have been des¬ 
cribed in another part of this report have been opened up to some 
extent in a couple of small creeks, running into Slice]) river from the 
west, just about where the Indian trail crosses the divide from the 
Migliwood ri\’er. 

This Cretaceous basin terminates to the north about two and a half 
miles north of the Elbow river; the southern end was not exj)lored as it 
extends far to the south of the area covered by this report. 


4 
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Tin.' Cretaceous measures in some places, especially to tlie soutli, ap¬ 
pear to be faiiltcrl along tlieir western edge similar to llie following:— 


h\ 





Toward the north, however, a secondary fold is developed as the 
Elbow river is approached, that causes the trough to become some¬ 
what narrower. Here it appears quite certain that the Paleozoic 
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rocks to the west have been pushed over themselves and now overlie 
the Cretaceous, DiHerences of pressure and in the constituents of the 
formations allow of the fold being thus altered as below:— 


rn 





Immediately on top of the limestones are some very hard, fine¬ 
grained, almost white quartzites, from 200 to 300 feet thick, and varying 
in colour from pure white to a light gray. The shales and sandstones 
which overlie these are much thicker than to the east around the 
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Moose mountains, altliough they are otherwise very similar. The con¬ 
glomerate whicli overlies tlic coal measures to the east was not seen 
here in place, but considerable of the float was found on the hillsides, 
so tiuit it very probably outcrops on some of the higher points or ridges; 
but as our work was done late in the autumn, with considerable snow 
on the ground, we did not find,it. 

The formation here consists chiefly of sandstones, eharacteristically 
brown in appearance. In fact from the river up to iiie tops of the 
high rugged Cretaceous ridge here, the whole scries is strikingly brown 
in colour. The sandstones arc, for the greater part, quite uniform in 
texture as well as in colour, being rather line-grained i^nd not very hard. 
About half way up the hill a few coarser £ind grayer beds were seen and 
also some darker ones. Above this again are a number of black shale 
beds generally only a few feet in thickness, and often carbonaceous, 
being at times composed almost wholly of the remains of ferns, &c. 
Near the top of the hills are a few co:irscr gray and greenish sandstones. 
Quite a number of plant remains were collected from this .scries, ail 
being very characteristic Kootanie, types. 

The lowest beds of this series were only seen in a few places, but 
there they correspond very closely with the rocks underlying the coal 
measures just outside tlie mountains and even very noticeably have 
the same peculiar yellowish weathering which so much resembles 
limestone weathering, although thc.se shales and .sandstones in most 
places contain very little lime. 

The high hills of this Cretaceous trough extend in a northwesterly 
direction along the west side of Sheep river to within about three miles 
of the Elbow river. From here they rapidly disapjjear and the Cre¬ 
taceous and Jurassic instead of being a high rugged ridge become a 
narrow valley in between the limestone hills on each side. The form¬ 
ation, as it were, goes up in the air; so that about three miles north of 
the Elbow river it has tapered out entirely. The coal also disappears 
with the high hills, having been all eroded awa}^ in the northern part 
of the basin. 

At the northern end of this trough the same quartzites appear as 
were seen farther south and they outcrop similarly on both sides, prov¬ 
ing that this part of the trough is in the form of a synclinal fold. Along 
the river the folding of the limestones, also, gives ample evidence of this. 

The western contact is high up on the face of the escarpment at the 
Elbow river, but as the trough is traced northward it descends, and 
finally, at the point of thinning out entirely, reaches nearly the level 
of the valley. 

vSomc hundreds of feet of dark shales were seen next the Paltcozoic 
quartzites here, resembling very closely those around the Moose moun¬ 
tains, and they are undoubtedly of the same horizon. Intercalated in 



MOOai': AIOLTNTAtN DISTIIICT OK SOUTtriORN ALOIOKTA 


53 


llicsc dark Fcrnic slmles arc tliiii beds of yellowish brown weatbcriiig 
sandstones of inediinn hardness and texlure and rcddisli-gray in colour, 
The shales themselves aie quite soft and free from coarse sand and 
often present in their bedding planes (jnite a soot-like appearance. 

FOSSIL,S. 

No vertebrate remains were found. 

Specimens of the following invertebrate remains were obtained, 
h'rom the Edmonton formation— 

Oslrea glabm. 

From the Bearpaw shales— 

Lingula subspalulata. 

Pleria itcbrasca)ia. 

Baculites compressiis. 

From the Claggett shales— 

Lingula subspalulata. 

Plcria nebyascana. 

Bacullies comprcs.sus . 

From the Cardinm sandstones— 

Cardium pauperculum, Stanton. 

From the Benton shales— 

Inoceyamns pyoblemalicus. 

Scapliites veniyicosus. 

Mould of an amraonitoid, likely,— 

Prionscyclus woolgayi. 

From the Dakota formation— 

Sphceyiiini sp. 

Vivipanis sp. 

Goniobasus sp. 

Campcloma sp. 

From the Fernie shales— 

Guards of Belemnites sp. 

The above specimens were examined and named by Dr. Whiteaves 
of this Department. 


, The plant remains found this season were examined and named by 
Dr. D. P. Penhallow, of McGill University. The following were ob¬ 
tained :— 

From the Edmonton formation— 

Sequoia reichenbachi, Heer. 

Vibuynum, sp. 

Plalanus newbeiryana, Heer. 
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From tlic Bearpaw shales— 

Sequoia rcicUeuhaclii, Hccr. 

Cyadites unjiga, Dii. 

From the Judith River formation— 

Popultis elliplica, Newb. 

BeluUles, sp. 

Diooniles, sp. 

Aspleiiium iiiobrara, Dn. 

Aihroiaxopsis tenuicaulis, Font. 

Asplenium dicksoniamim, Heer. 

Thyrsopieris pecopleroides, Font. 

Sequoia smiltiana, Heer. 

Pfotophyllum haydenii, Leesq. 

Cissites, sp. 

Sequoia cuneaia, Newb. 

Ginkgo baynesiana, Dn. 

Palirurus crelaceus, Lecsep 
Salix, sp. 

Qtiercus rhamnoides, Leesq. 

Juglans crassipes, (?) Heer. 

Paliurus ovalis, Dn. 

Angiopteridium slriclinerve. (?) 

Ginkgo sibirica, Heer. 

Sequoia reiclienbaclii, Heer. 

Sphenopieris jolmslrupi, Heer. 

Sequoia antbigua, Heer. 

Alnites grandifolia, Newb. 

From the Claggett shales— 

Cycadites unjiga, Dn. 

From the Dakota formation— 

Carpolithus ternatus. Font. 

Fruits, probably of Ginkgo. 

Sphenolepidiuni siernbergianiini densiflontm, Heer. 
Ginkgo lepida, Heer. 

Ginkgo sibirica, Heer. 

Ginkgo, sp., male inflorescence. 

Aihroiaxopsis iemiicaulis. Font. 

Nilsonia californica. Font. 

Ginkgo Imiioni, Heer. 

Thyrsopieris brevipennris. Font. 

From the Kootanie formation— 

Dryopicris fredericksburgensis (Font.), Knowlt. 
Cycadiies longifolius. Font. 

Sagenopieris viantelli (Dunk.), Schenk. 
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Athrotaxol>.tis tennicaiilis, l''oiit. 

Sagenopteris n. sp, 

Thyrsopteris mcckiana, Font. 

Sequoia hcle>‘ophylla. Vel. 

Sequoia smiUiana, I-Icer. 

Sagenopteris cUiptica, Font. 

Baieropsis pluriparliia, Font. 

Podozamites longifolhis, Emnion.'!. 

Podozamites laneeolatus (L. unci FI.), Scliinip. 
Thyrsopteris insignis, Font. 

Thyrsopteris pecopteroides, Font. 

Cladophlebis falcata, Font. 

Zamites arclicus, Gopp. 

Ginkgo huttoivi viagnifolia, Font. 

Cladophlebis constricta, Font. 

Nilsonia, n. sp. 

Cladophlebis distans, Font. (?) 

Sonic of the types found in the Judith River fornuition have l)y 
some authorities been considered as belonging to tlie Dakota. 








Views of the long canon, in the dark shales just below the mouth of Corge creek on the south branch of the Sheep river 








.foliM Quirk’s Kaiicl.. This is tlio imist wcstH’ly rnuoli up tlu* iiortli brjujcli of tlio Sheep riv<*r. 





Contact between Foothills and Rockies proper, as seen from the Elbow river. 


















SELECl^ED LlS^r OF REl^ORl’S 

(SINCJil 1«85) 


O'E SPECIAL ECONOMIC INTEREST 


JJY 

THE MINES DEPAHTMENT OE CANADA 


(A .—PuUishcd by tlw Geological Survey.) 

MINERAL RESOURCES BULLETINS 


818. Platinum. 

851. Coal. 

854. Asbcstus. 

857. Infusorial Earth. 

858. Manganese. 


859. Salt. 

800. Zinc. 

809, Mien. 

872. Molybdenum and 
Tungsten. 


877. Graphite. 

880. Peat. 

881. Pliospliatos. 

S82. Copper. 

913. Mineral Pigments, 
953. Barvtcs. 


745. Altitudes of Canoda, by J. White. 1899. (40c.) 

BUITISH COLUMBIA. 

212. The Rockv Mountains (between latitudes 49® and 51® 30'), by G. M. Dawson. 
1885. (25c.). 

235. Vancouver Island, by G. M. Dawson. 1880. (25e.). 

230. Tlic Rocky Mountains, Geological Structure, by R. G. MoConnell. 1886. (20c.). 

263. Cariboo mining district, by A. Bowman. 1887. (25c.). 

272, I\Iineral Wealth, by G. M. Daw.'^n. 

294. West Kootenay district by G. M. Dawson. I8SS-89. (35c.). 

573. Kamloops district, by G. M. Dawson. 1894. (35c.) 

574. Finlay and Oinincca Rivers, by R. G. McConnell. 1894. (15c.) 

743, Atlin Lake mining div., by .I. C. Gwillim. 1899. (10c.) 

939. Rossland district. B.C., by R. W. Brock. (lOc.) 

940. Graham Island. B.C., by R. W. Ells, 19<)5. (10c.) 

949. Cascarle Coal Field, by D. B. Dowling. (10c.) 

YUKON AND MACKENZIE. 


200 . 

295. 

087. 

884. 

725. 

008. 

942. 

943. 
970. 


Yukon district, by G. M. Dawson. 1887. (30c.) 

Yukon and Mackenzie Basins, by R. G^McCqnncll. 1889. (25c.) 


McConnell 1900. (10c.) 
1901. (25c.) 


Klondike gold fields (preliminary), by R, G. 

Klondike gold fields, by R. G. McConnell. 

Great Bear Lake and region, by J. M. Boll 1900. (10c.) 

Windy Amrij Tagish Lake, by R. G. McConnell 1906, (10c.) 
Peel and Wind Rivers, bytCiias. Camsell. 

Upper Stcw’art River, by J. Kecle. 1 n^,„A _ _\ 

Klondike gravels, by R. G. Mc-Conncll. / together. (10c.) 

ALBERTA. 


237. Central portion, by J. B. Tyrrell. 1886. (25c.) 

324. Peace and Athabaska Rivers district, by R. G. McConnell. 1890-91, (25c.) 
703. Vcllowhcad Pass route, by J. McEvoy, 1898. (15c.) 
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SASK/VrCIIKWA-N. 

213, CypresM Hills nntl Wood Mountain, by U. O. McConnell. lSS/>. (S/ic.) 
col. Country Iwtwccn Atlmbaskii Lake* and Cliurelilll Uivor, byJ. 13. Tyriull and D. 13. 
liowlin^;. 180/3. (l/5c.) 

SOS. Souris Uivor coal-lielu, by D. 13. Dowlin#?.' 1002. (10c.) 


MANITOBA. 


20‘t. Puck and Riding Mountnina, by J. H. Tyrrell. 1SS7-S. (lOc.) 

200. Olueial Lake Agassiz, by W. Uphain. 1889. (25c.) 

32.5. Northwestern portion, by J. U. Tyrrell, 1S90-91. (2.5o.) 

70-1. Lake Winnipeg (west shore), by D. 13. 23o\v)ing. ISOS. tnfmthf.!. 

705. ‘‘ (east shore), by J. B. Tyrrell. 1898. (25o.) / together. 


KEEWA'ZTN AND FRANKLIN. 


217. HudHon Bay and atriut, by li. Bell. 1S8.5, (15c.) 

238. Hudson Bay. south of, by A. P. Low. ISSG. (10c.) 

230. Attawapiskat and Albany lllycra, by R. Bell, 1>S86, (15c.) 

244. Northern portion of the Dominion, by 0. M. Daw.son. ISSO. (20c.) 
578. Bcrcus River Basin, by P. B. Dowling. 1S94. (I5c.) 

CIS. Northern Kcewatin, by J, B, Tyrrell. ISOO. (30c.). 

787. Gross River region, by J. B. Tyrrell and D. B. Dowling. 1000. (25c.) 

S15. Ekwnn River and Sutton Lakes, by D. B. Dowling. 1901. (15c.) 

005. The (3cuisc of the Nefjlwie, by A. P. Low. 1905. (S2.00). 


ONTARfO. 

215. Lake of the Woods region, by A. C. Lawson. ISS5. (2.5c.) 

265. Rainy Lake region, by A. C. Lawson. 1887. (25c.) 

260. Lake Superior, mines and mining, by E. D. Ingall. ISSS. (25o.) 

326. Sudbury mining district, by R. Boll. 1890-91. (20c.) 

327. Hunter island, by W. H. Smith. ISOO-Ol. (20c.) 

332. Natural Gas and Petroleum, by II. P. U. llrumell. 1890-91. (25o.) 

357. Victoria, Peterborough and Ilustings counties, by F. D. Adams. 1S92-93, (10c.) 
627. On the Frencli River sheet, by R. Bell. 1890. (10c.) 

G78. Seine River and Lake Shebatidowan man-sheets, by W. Meinnos. 1S97. (20c.) 

672. Nipissing and Tiniiskaming map-sheets, ov A. E. Barlow. 1890. (In Vol. X. SOc.) 
723. Iron deposits along Kingston and PembroKo Ry., by B. P. Ingali, 1900. (25c.) 

739. Carlcton, Russell and Prescott counties, by R. W. Ells. 1899 (25c.)(See No. 

739 Quebec). 

741. Ottawa and vicinity, by R. \V. Ells. 1900. (15c.) 

790. Perth sheet, by R. W. Ells. 1900. (10c.) 

873. Sudbury Nickel and Copper deposits, by A. E. Barlow. (In Vol. XIV. 80c.) 
977. Report on Pembroke sheet, Oxit., by R. W. Ells. (10c.) 

961. Reprint of No. 873. 

902. ** 072. 


QUEBEC. 


ISSu. 


210. Mistassini expedition, by A. P. Low. 1884-5. (10c.) 

240. Compton, Stanstead, Beauce, Richmond and Wolfe counties, by R. W. Eils. 

(25c.) ' . ^ 

268. Mdgantic, Beauce, Dorchester, L6vis, Bcllechasse and Montmagny counties, by 
R. W. EUs. 1887-8. (25c.) 

297. Mineral resources, by R. W. BIIs. 1889. (25c.) 

328. Portneuf, Quebec and Montmagny counties, by A. P. Low. 1890-91. (16c.)_ 

679. Eastern townships, Montreal sheet, by R. W. Ells and F. D. Adams, 1894. (15c). 
670. Auriferous deposits. Southeastern portion, by R. Chalmers. 1S95. (20c.) 

591. Laurentian area north of the Island of Montreal, by F. D. Adams. 1895. (15c.) 

072. Timiskaming map-sheet, by A. E. Barlow. 1896. (30c.) (In Vol. 10. 

707. Eastern townships, Three Rivers sheet, by R. W. Ells. 1898. (20c.) 

739. Argcnteuil, Wright, Labclle and Pontiac counties, by R. W. Ells. 1S99. 

(See No. 730, Ontario). 

7SS. Nottaway basin, by R. Bell, 1900. (I5c.) 

863. Weils on Island of Montreal, by F. D. Adams. 1901. (30c.) 

923. CMbougamou region, by A. P. Low. 1905. (lOc.) 


SOc.) 

(25c.) 
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UNOAVA AND LAHIIADOR. 

217. Iludfjon Strait and Hay, by U. HoM. 1SS5. (15c.) 

207. James Hay and cast or Hudson Hny, by A. P. Low. I8S7-SS. (25c.) 

5S‘L Labrador Peninsula, by A. P. Low. 1805. (.’lOe.) 

057. Riclimond Gulf to Unpi va Hay, by A. P. Low. 1800. (10c.) 

OSf). Hudson Strait (soutli slioro) and unj^ava Hay, by A. P. Low.) 

1S08. (15c.) \ Hound together, 

713. Hudson Strait (nortli shore), by R. Hell. 1808. (2()c.) I 
778. Hudson Hay, east coast, by A. P. Low. 1001. (25e.) 

810. Na.slapoka I.».}nndM, lliidson Huy, by A. P. Jjow. 1001. (10c.) 


NEW RUUNSVVICK AND NOVA SCOTIA. 

218. We.sfcrn New Hrun.swick and Eastern Nova Scotia, by R. W. Ells. ISSj. (20c.) 

219. Ciirleton and Vieloriu cos., by L. W. Hailey. 188,5. (20c.) 

2*12. Victoria, Reatigouelio and Northumberland counties, N.H., by L. W. Hailey 
and W. Mclnne.s. ISSG. (10c.) 

243. GuysboroURli. Antigonisli, Pictou, Colchester and Halifax counties, N.S., hy 
Hugh Fletcher and E. U. Faribault. LSSG. (25c.) 

2G9. Northern portion and adjacent areas, by L. W. Hailey and W. Mclnrics. 1SS7-SS. 
(25c.) 

330. Tcnii.scouata and Ilimouski counties, by L. W. Bailey and W. Meinnes. 1800-91. 

(lOo.) 

331. Pictou and Colchester counties, N.S., by H. Fletcher. 1890-01. (20c.) 

35S, Southwestern Nova Scotia (Preliminary), by L. W. Hailey. 1802-03. (lOc.) 
G2S. SoutliwcsUrn Nova Scotia, by L. W. Hailey. 1890. (20c.) 

GGl. Mineral resources, N.H., by L. W. Hailey. 1897. (lOo.) 

New Brunswick geology, by R. W. Ells. 1SS7. (10c.) 

707. Cambrian rocks of Capo Breton, by G. F. Matthew. 1000. (50c.) 

799. Carboniferous S 3 '.stem in N. IL, 1)3'L. W. J5nilp3'. 1900. (lOc.)l 

803. Coal prospects in N.IL, by 11. S. Poole. 1900. (10c.) |«ouna together. 

871. Pictou coal field, by H. S. Poole. J002. (10c.) 


IN PRESS. 

970. Report on Niagara Falls, b 3 ' Dr. J. W. Spencer. 

9GS. Report to accompan 3 ' map of the .Moo'^e M(»untain area. .Vita , by D. D. Cairnes. 
974. Copper Bearing Rocks of Eastern Townships, h\* .1. A. Dresser. (lOc.) 

9S0, Siniiiknniceii district, B.C., by Clias. Cumscll. (10c.) 

9S2. Conrad Mining district, Yukon, by D. D. Cairncs. (10c.) 

988. Tclkwa valley, B.C., by W. W. Leach. (lOc.) 


IN PREPARATION. 

Rossland district, H.C. (full report), by R. W. Brock. 

Report on Prince Edward count 3 ', Hrockviile and Kingston m.np-slicet, b 3 ' R. W. Ells. 
Report on Cornwall sheet, by It. W. Ells. 

Reports on Country between Lake Superior and Albany river, by W. ,J. Wilson and 
W. H. Collins. 

Tran'«':'ontinental location between Lake Nipigon and Sturgeon lake, Out., b 3 ' W. II. 
Collins. 

Nanaimo and New Westminster districts, R-C., b 3 ' O. E. LcRoy. 


(B .—Published by the Mines Branch.) 

On the location and examination of magnetic ore deposits b 3 ’ magnetonictric measure¬ 
ments. Eugene Haancl. 1904. 

Report of the Commission appointed to investigate the different electro-thermic pro¬ 
cesses for the smelting of iron ores and the making of steel in operation in 
Europe. (Only a few copies of thi.s report arc available.) By Eugene Haanel. 
1904. 

Final report on the e.\'|Derimcnt.s made at Sault Ste. Marie, under Government auspices, 
in tlie smelting of Canadian iron ores by the electro-thermic process. 
Eugene FLianel. 1907. 
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I’l'ullininitry ruinjrt on tlio Lluu<fctton(.'s uiid tl^u Lluiu Induutrv oi Mun)tubii. J. W. 
Wl'Hh. 

I’rolinilimry roporl- on tlus rnw rnutoHulH, inaiutfju'tuni uivd \wi?rt of iiyilrnulio Ccmonfa 
in Manitobu. J. W, Wi*bs. . 101)5. 

Jb’i'IiiiMiiiiry rL'|>ort on IjIiu bidnatriiil value of the Claya and Bhnlua of ManUobu. ((July 
a fyw rt^ploa iivailublij.) J. W. Wells. 1005.^ 

Mien, ila occurreiiL'a, oxjUoitjition niul Ufloa. FriU CirUet 1005. (Only a few copies 
available.) 

AsbeslUH, IlH oocurrenco, exploitation and asee. Fritz CirUcl. 1005. 

llopnrt of the ConuniKsion apj)o’inteil to invcHtigato the Zirnr Ueaonreoa of Hrilisli 
Columbia and tho ooiidiUous uffocting their cxploitivUon. W, 11. Ingalls. 
1005. 

Ib.'port on the present and proapeetlvo output of the Mbu'S of tbn Silver-Cobalt ores 
of Mio Cobalt Dislriei. Eug(‘no llanncl. 1007. 

Ilcpnrt on the ^lining Conciitiona of The Klondilco, Yukon. Eugene Huanel. 1002. 


IN VllESS. 

Mouograpli on Grapliito. Cirkcl, 
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